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The Sliding Carriage, Weight Box, Séreen Chutes, Buckets, and Cables in Working Vondition. Since This Pleture Was Taken Two Additional sl Tracks ite Bees tskd, 
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FAILURE OF THE ISHAM SHELL. 

The Isham shell, of which so much has been heard 
during the past few years, has at last received its 
quietus in a test which has just been made at the 
Sandy Hook proving ground. The shell was designed 
on the theory that, if a projectile charged with high 
explosive be burst by impact against the’ outside of 
armor plate, it will produce the same destructive effects 
that are secured when a high expiosive shell is carried 
through the armor and burst within the interior of the 
ship or fortification, It was only a few years ago, as 
recorded in the columns of the ScientiIric AMERICAN, 
that tests of two projectiles representing the two 
theories above mentioned, were made about the same 
time against armor plate of the same thickness, and 
backed up by similar structures, each representing the 
side of a warship. One was the present army high- 
explosive shell filled with maximite and dunnite, and 
designed to penetrate the plate and burst in the rear 
of it; the other was the Gathmann shell, carrying an 
enormous charge of high explosive and intended to 
burst on the front face of the plate. Gathmann be- 
Heved that the mere detenation of the charge against 
the plate would demolish both the plate and its back- 
ing, driving it rearwardly. He claimed that if one of 
his shells struck the side of a warship, a large area 
of the ship's side would be blown bodily inward. The 
experts of the Army Ordnance Board believed that his 
theory was wrong, and advised strongly against the 
appropriation of money by Congress for a futile ex- 
periment. The tests were carried out and the armor 
plate was only slightly dished by the earlier shots and 
cracked through by the last. Very different were the 
results obtained with the army shells filled with max- 
imite, and with other shells filled with dunnite, the 
charges inserted in the shelis being very small, com- 
pared with those used in the Gathmann projectiles. 

The shells were carried entirely through the armor 
and tore the backing literally into shreds, thereby giv- 
ing a dramatic illustraton of what would happen in 
case of penetration of the thick armor of a battleship. 

Tn the tests recently made of the Isham shell, an 
armored target representing a section of a battleship 
Was set up, and the shell was fired with a velocity cor- 
responding to the probable striking velocity at battle 
ranges, It exploded on contact and merely dished the 
face of the armor a few inches inward. The officers in 
charge of the tests claim that, had the plate been built 
into the elastic structure of a ship, the results would 
have been even less marked than they were. 

— + or oe 
RESCUE OF THE FIALA-ZIEGLER EXPEDITION. 

The cablegram announcing the rescue of the Fiala- 
Ziegler expedition by one of the three rescue parties 
that have started during the last two years in search 
of the explorers, tells briefly the fate of one more of 
the many ill-fated attempts that have been made to 
solve the final mystery of the far North. The “Amer- 
fea,” which had been specially fitted and provisioned 
for the trip, sailed in charge of Mr. Fiala, from Trond- 
hjem, Norway, with a complement of thirty-seven peo- 
ple, on June 23, 1903, for Franz Josef Land, where it 
was the infention to pass the winter, and set out early 
the next year on expeditions in dog sledges. On June 
15, 1904, a relief expedition sailed from the same port, 
carrying provisions and general supplies; but on ac- 
count of the ice and fog it was unable to reach the 
*America” and returned to Norway .on the third of 
the following month. Mr. W. 8. Champ, who had 
charge of the relief expedition, then chartered the 
afctic steamer, “Terra Nova,” and in the following 
summer, on July 14 last, sailed from Tromsoe, Norway, 
in another attempt to find the “America.” By dint of 
arduous labor the relief ship was pushed through unt!! 
the rescue party found the members of the Ziegler ex- 
pedition at Teplitz Bay, Franz Josef Land. 

According to Mr. Fiala the rescue was timely, the 
expedition having been cut off from all communication 
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with the outside world for two years past. The “Amer- 
ica” wintered in Teplitz Bay where, early in the win- 


ter of 1903-04, she was crushed by the ice and became 
a total loss. Fortunately the party found the large 
supplies of stores which had been left at Franz Josef 


Three separate at- 
but they 


Land by various relief parties. 
tempts were made to reach a high latitude, 
all failed. 

As far as the interests of geographical knowledge are 
concerned, the expedition must be regarded as a dis- 
tinct failure, the farthest north recorded being 82 deg. 
13 min. As early as the year 1827 Parry had reached 


the same latitude. So did Aldrich in 1875; while 
Markham, Lockwood, and Peary all attained higher 
latitudes than this. The farthest north was made by 
Nansen, with a record of 86 deg. 14 min. in 1895, and 


the Duke of Abruzzi, who reached 86 deg. 33 min. The 
cable dispatches announce that the scientific work that 
was planned for the expedition was successfully car- 
ried out by Mr. W. J. Peters, of the United States Geo- 
logical Survey. 

It should be stated that yet another relief expedi- 
tion, headed by Dr. O. L. Fassig, of Johns Hopkins 
University, left London in May in the arctic steamer 
“Belgica,” taking the Greenland route. A message 
was received from the expedition on August 7, stating 
that no member of the Ziegler expedition had been 


seen. 





BIDS FOR THE MANHATTAN BRIDGE. 

Over two years ago the Bridge Commissioner of this 
city asked the Board of Aldermen for the necessary 
appropriation for the construction of the greatly-need- 
ed Manhattan Bridge, across the East River. The 
Board flatly refused to make any appropriation, an‘, 
as a consequence, New York city has been subjected 
to two years of needless delay and untold discomfort. 
The present bridge engineer, who was responsible for 
the delay, has designed, or caused to be designed, a 
new structure, bids for which have only recently been 
called for. The lowest of the five bids that have been 
received was $7,255,000 for the superstructure steel 
work, and this was made by the firm that built the 
approaches and the suspended roadway of the Wil- 
liamsburg Bridge. It now becomes possible to compare 
the cost of the new design with that of the design that 
was rejected, and the probabilities are that the new 
structure will prove to be the more costly and that it 
will take from a year to a year and a half longer to 
build. If this should prove to be the case (we hope to 
take up this matter in fuller detail in a later issue) 
New York city will have had another object lesson 
in the supreme folly of allowing its municipal engi- 
neering works to be made the sport of politics. It be- 
gins to look as though, by the time this bridge comes to 
be opened, which will certainly not be earlier than 
the year 1910, New York city will have paid the pen- 
alty of three or four years’ delay and several million 
dollars expense for which the public at large will re- 
ceive no compensatory return whatever. 
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ELECTRIC LOCOMOTIVES FOR THE NEW YORE 
CENTRAL. 

In recent issues, both of the ScienTIFIC AMERICAN 
and SuprLeMENT, we have given illustrated articles on 
the subject of the elaborate tests that have been made 
by the New York Central Railroad of an experimental 
electric locomotive, designed for handling the express 
traffic within a radius of 35 miles of the New York 
terminal station. These tests have been carried out 
on a six-mile stretch of track on the main line of the 
company’s system, west of Schencctady, and they have 
now been continued steadily for such a long period 
of time, that the engine may be said to have experi- 
enced practically every conceivable condition of 
weather, load, and track. The data gathered in this 
way are so eminently satisfactory, that the company 
has placed orders for electrical equipment, which are 
said to aggregate over $6,000,000 in value. The order 
includes thirty-five electric locomotives for the through 
express service, and 175 cars which are to be used in 
the suburban service. Each of these engines will 
weigh about 95 tons and will develop normaily 2,200 
horse-power, although this amount can be exceeded 
when it is necessary. They will be carried on eight 
44-inch driving wheels, all coupled.' Although the 
draw-bar pull considerably exceeds that of the most 
powerful steam express locomotives of the day, the 
concentrated load on the drivers will be considerably 
less than that on steam locomotives. Each engine will 
be able to haul at schedule speed a train of about 
twelve cars, equivalent to a load of about 500 tons. 
The electric locomotives will be coupled to the main 
line incoming express trains at Croton, where there 
will be a running shed and shop conveniences for 
both the steam and electric locomotives. The expresses 
will be run into and brought out from New York city 
entirely by electric power. The same conditions will 
prevail at White Plains, twenty-five miles out from 
New York city, on the Harlem division, where the 
steam locomotives will be uncoupled and the electric 
locomotives will take their place. It is expected that 
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this equipment will be ready for work within the next 
twelve months, by which time sufficient progress will 
have been made with the change of tracks to admit 
of a partial use of the electrical service. 
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RAILROAD AND OTHER ACCIDENTS IN THE UNITED 
STATES. 

Accident Bulletin No. 15, of the Interstate Commerce 
Commission, opens with the following statement: “The 
number of persons killed in train accidents during the 
months of January, February, and March, 1905, as 
shown in reports made by the railroad companies to 
the Interstate Commerce Commission, under the Acci- 
dent Law of March 3, 1901, was 232, and of injured 
3,713. Accidents of other kinds, including those sus- 
tained by employes while at work, and by passengers 
in getting on and off the cars, etc., bring the total num- 
ber of casualties up to 909 killed and 14,397 injured.” 
There is probably nothing in all the current literature 
of the day that the railroad companies dislike quite 
so much as the modest little pamphlet, published quar- 
terly, from which the above quotation is taken. They 
claim that the bald statement of losses and injuries, 
as presented in these bulletins, gives undue and mis- 
leading prominence to what, according to their point 
of view, is merely a detail of the vast operations of our 
railroad system. They claim, with perfect propriety, 
that the total number of accidents should be considered 
in relation to the-total number of passenger miles. 

During the past few months the technical journals 
that are specially devoted to railroads have taken up 
the question from the railroad company’s point of view, 
and are attempting to mitigate the horror of our cas- 
ualty list by pointing to the enormous number of pas- 
sengers that are carried without any mishap. The 
question, however, is not how many do we carry, and 
how many do we kill, but rather how does the propor- 
tion of killed and wounded to total number carried in’ 





the United States compare with the proportion of, 
killed and wounded to total number carried in other. 
As everyone knows, the proportion is no- Ss, 


countries. 
toriously larger in the United States. 

One of our contemporaries, however S an ex- 
cellent point when he claims that t! undue promi- 
nence given to railroad accidents is due to the fact that 
accidents through other means of travel are not offi- 
cially recorded by the government. The same journal 
asks whether it would not be advisable to have other 
commissions appointed to collect and have power to 
enforce the submitting of statistics of electric railway 
and street railway accidents, and accidents through the 
growing use of the automobile. We are so far in 
agreement with our contemporary that we think im- 
mediate steps ought to be taken by Congress to appoint 
such a commission and empower it to collect statistics 
of accidents as complete as those furnished to the In- 
terstate Commerce Commission. 

Particularly is it desirable that statistics of automo- 
bile accidents should be reported and classified in 
quarterly bulletins. We are satisfied that were statis- 
tics available for the whole of the United States, the 
total number of killed and injured would prove so 
large as to cause a thrill of horror to pass through the 
whole nation. Both the general public and the owners 
and drivers of the automobiles themselves, require the 
protection that is undoubtedly afforded by govern- 
mental supervision of accident statistics. Considera- 
tions of humanity alone should prompt Congress to 
take up this matter as a question that is assuming 
national importance. 

BOMBS FOR HAIL IN SWITZERLAND. 

In a note which he recently presented to the Aca- 
démie des Sciences, M. Vidal shows the efficacy of the 
new hail-destroying bombs which he has invented. On 
the first of August of last year, a severe storm which 
was condensed on the highest summits of the Bernese 
Alps at altitudes above 10,000 feet, came down through 
the narrow valley of the Rhone. With great speed it 
passed across the northeast end of Lake Leman, over 
the rich plains of the Vaud canton, then ended at the 
Lake of Neuchatel. All the localities were much dam- 
aged by hail, except the small towns of Lonay and 
Echichens. These were the only places where the 
bombs were fired into the air, and this seems to be a 
good procf as to the efficacy of this means of prevent- 
ing hail. Besides this, M. Vidal brings out a point in 
meteorology discovered during the storm and hitherto 
completely unobserved. The clouds seemed to have 
been banked in, and were only allowed to follow a cer- 
tain path. It is remarked that all the localities which 
lay higher than 2,200 feet altitude escaped damage 
by the storm. We thus have a valuable indication as 
to the height of the storm-clouds, and it seems certain 
that they kept at a very short distance from the 
ground. He considers that even when formed at @ 
high altitude in the upper layers of the air or on the 
snow-covered tops of mountains, the storms tend to 
approach the soil, and the more so as they are more 
highly charged with water or hail. 
low altitude that the rockets and bombs against the 
hail are so effective. They are easily fired, and explode 





It is due to the ~ 
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in the air at 1,200 or 1,500 feet altitude. He proposes 
the study,of the map so as to find the habitual paths 
of storms, then to place advance guard posts which 
protect a certain region by firing the bombs and pre- 
vent the rain from changing to hail. The question of 
protection against storms is a scientific problem and 
the official observatories could greatly aid in the solu- 
tion, which is so important in the agricultural districts. 
Sn 
INVENTIONS OF ANCIENT ROME: SOME FORERUNNERS 
OF MODERN INGENUITY. 
BY ALEX. DEL MAR, M.E. 

The mechanical and other inventions of the Romans, 
whether original with themselves or borrowed from 
the nations they conquered. were so numerous that, 
in order to describe them, first with the object to note 
how largely we are indebted to antiquity for the de- 
vices now in common use, and second, to derive from 
these inventions such practical advantages as they may 
suggest—for some of them yet await adoption—it is 
necessary to divide and classify them. In this ar- 
rangement, the inventions pertaining to agriculture 
naturally take precedence over all others. 

Pliny’s boast that “the Roman people has never 
shown itself slow to adopt all useful arts,”’ is not with- 
out a substantial basis of truth. The notion which 
has been advanced in modern times, that the Romans 
were steeped in bloodshed, tyranny, and voluptuous- 
ness, is altogether erroneous, They were a warlike and 
pleasure-loving people; but they were also hard-work- 
ing, industrious, and inventive. The number and 
prominence of their agricultural publications alone 
afford ample evidences of their industry. After twenty 
eenturies of social cataclysms, we still possess the 
treatises of Cato, Varro, Columella, and Pliny, to 
say nothing of the bucolic almanacs of Ovid, Virgil, 
Manilius, and others. 

One of the most important inventions or adaptations 
of the Romans was the two-course system, begun with 
cultivating the land and letting it lie fallow in alter- 
nate years, and endgd with sowing it alternately with 
cereal and root crops. The specialization of guano was 
carried so far as to value the manure of thrushes, 
pigeons, and dom: ajc fowls and other animals, in the 
order named. The sowing machine or seed drill is 
conbtfully credited by Beckmann to Theophrastus; at 


‘all events, it is plainly described by Pliny, who also 


mentions the Rhaetian (Swiss) wheel plow. His meas- 
ure of a fair day’s work for a yoke of oxen for the first 
plowing, nine inches deep, is an acre, and for the 
second plowing, an acre and a half; with the wheel 
plow, about two acres. The machine reaper was an- 
other Roman invention. With the scythe, an acre of 
grass was a fair day’s work; with the scythe-chariot, 
or reaping-machine, four times as much. The grain 
harvester was a Frankish invention. “In the vast do- 
mains of Gaul, a large hollow frame, armed with teeth 
and supported on two wheels, is driven through the 
standing corn, the beasts being yoked behind it; the 
result being that the ears are cut off and fall within 
the frame.” The wine press, which anciently was 
worked by levers, was much improved by the Greeks 
during the Augustan period, by adopting the screw. 
About A. D. 50 this press was still further improved 
by the Romans, who used thicker plank, reduced the 
size of the press boards and the height of the screw, 
and gave the latter more threads. 

The city of Rome was supplied with no less than 
fourteen aqueducts, not necessarily for drinking pur- 
poses, because it always had the river, which afforded 
a copious flood of fresh water, but for the sake of con- 
venience, and especially to supply the baths and drive 
the water mills, most of which were located under 
Mount Janiculum. It was these water mills which 
made Rome a great manufacturing city. They were 
employed in innumerable arts, and gave rise to endless 
mechanical inventions and improvements. When, in 
the sixth century, the Goths laid siege to Rome and 
cut off the aqueduct water, Belisarius established a 
series of floating boat-mills on the Tiber, which, being 
driven by the current, enabled the accustomed indus- 
tries to be resumed. Grist mills driven by streams, 
or the wind, were common in the rural districts; the 
more ancient ones pounding the corn in gigantic mor- 
tars, the improved ones grinding it between revolving 
Stones. Not only was flour produced in these mills, 
but also various cereal preparations, like our breakfast 
foods of the present day. Among these was one that 
yet remains to be reinvented. This was alica, a prepar- 
ation of spelt, which the Roman writers allude to as 
@ great delicacy. 

It is not many years since the yeast cake was intro- 
duced into America as a novelty; yet it is an inven- 
tion at least two thousand years old. Here are the 
words of the Roman encyclopedist on the subject: 

Millet is more especially employed to make yeast. If 
kneaded with must ( grape-juice) it will keep a whole 
Year. The same is done, too, with fine wheat bran of 
the best quality. It is kneaded with white must, three 

old, and then dried in the sun, after which it is 
fade inte small cakes.” 
“The cultivation of alfalfa, which has made the fee- 
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tunes of some of our far western farmers, is another 
“antiquity.” It was brought from Media into Persia 
in the time of Darius, and afterward into Greece and 
Italy. Medica was iis Persian, lucerne its Italian, and 
alfalfa its Arabian name. Amphilocus, an agricultural 
writer of Athens, devoted almost an entire work to the 
culture of this valuable grass; and the Roman writers 
were scarcely less enthusiastic on the subject. 

The silo, for preserving grain in the earth, is evi- 
dently an Orientai invention, which, before the Augus- 
tan age, made its way westward through Bactria, 
Pontus, and Thrace to Egypt, Greece, Italy, and Spain. 
The Pontic name was siri. Varro says that wheat, 
properly stored in dry soil, will keep for fifty years; 
and millet, a hundred. He mentions an actual instance 
of beans, which were preserved for a period of more 
than 220 years. 

The same ingenuity that could preserve grain from 
rotting, protected wood from burning; and this also 
was a Pontine and perhaps an Oriental invention. 
Aulus Gellius relates that at a period about a century 
before the Christian era, Archelaus, one of the generals 
of Mithridates, painted a wooden tower with a prepara- 
tion of alum, and thus rendered abortive Sylla’s at- 
tempt to fire it. Another method of protecting wood 
from fire is mentioned by the Greek tactician, Atneas, 
about 360 B. C. The Greeks also invented our roof 
gardens, and have left us very explicit directions how 
to construct them. The idea was doubtless taken from 
the hanging gardens of Babyion, while these again 
probably came from the Orient. But few things are 
entirely new. Roof gardens are as much an evolution 
as steam engines. They both saw the light in halcyon 
ages; were neglected or forgotten in times of retro- 
gression; and were resurrected, with improvements, in 
more propitious days. 

If now we turn from mechanical inventions to the 
agricultural products of the Roman period, especially 
those which are believed to be of modern introduction, 
we will find among the number esparto, silk, cotton, 
glucose, champagne, lard, and possibly tobacco. There 
will probably be no question about the fprst half dozen 
of these commodities; the disputable subject is tobacco. 

Esparto, which is still largely used in Southern 
Europe for making sandals, mats, baskets, ropes, nets, 
sacks, etc., and which for similar purposes might be 
profitably cultivated in the United States, was known 
to the Romans as spartum, It was brought from Asia 
by the Carthaginians, and introduced by them into 
Spain during the fourth century B. C. At about the 
same time it was also cultivated in Greece, and er- 
ployed in making the rigging of their light sailing 
craft. From these countries it spread to all the inter- 
vening ones. The story that the silkworm and the 
manufacture of silk were introduced into Europe by 
two monks, in the reign of Justinian, is unworthy of 
credit. Silkworms were cultivated in the Greek island 
of Cos nearly a thousand years before Justinian; and 
a tissue was made from their silk, which was then, as 
now, known as bombazine. The fact is mentioned 
by Aristotle and corroborated by Pliny, who remarked 
that the clinging garments made of it, disclosed almost 
as much as they concealed. The gossypium, or cotton 
plant, and manufacture, are fully described by the 
same author, who, after alluding to the culture of the 
plant in Egypt, says: “There is no tissue known that 
is superior to this thread, either for whiteness, soft- 
ness, or dressing; the most valuable vestments worn 
by the Egyptian priests being made from it.” To con- 
firm his account, abundance of cotton tissues have been 
found in Egyptian tombs of the Alexandrian age. 
Glucose, known to the Greeks by nearly the same name, 
ai gleucos, or Always Sweet, and to the Narbonenses 
as dulce, or sweet, was gathered from raisins. “In 
order’ to make it,” says Pliny, “they keep the grape 
hanging on the vine for a considerable time, taking 
care to twist the stalk.” In many parts of Burope it 
is still made in the same way. 

When we speak of champagne, it is neither cider, 
mead, nor perry that is meant, all of which were manu- 
factured by the Romans, and are fully described in 
the works left to us; but of a wine made from grapes, 
and rendered sparkling and effervescent by artificial 
means. “As to wines which have been treated with 
marble, gypsum, or lime, where is the man, however 
robust he may be, who has not stood in dread of 
them?” inquires a Roman moralist. What is this but 
champagne? Strange as it may seem, this too ap- 
pears to have been an Oriental invention; for previous 
to the Roman imperial era, both the Greeks and Egyp- 
tians had it. Im Africa, says Pliny, it was prepared 
with gypsum or lime, and in Greece with powdered 
marble, precisely as is done in many countries at the 
present day. 

Hog lard is invariably referred to by the Greek and 
Roman writers as arungia, or axle grease, that prob- 
ably being its principal use in countries blessed with 
an abundance of pure olive oil. It was also largely 
used for ointments, unguents, and pomades. 

It will not be disputed that the culture of tobacco 
was brought into Europe from America in the sixteenth 
century; what is contended is that the smoking of 


pipes is of great antiquity, and was practised in India, 
China, and Egypt, long before the discovery of Am- 


erica. Pliny mentions the smoking of colt's-foot, 
“inhaled through a reed,” as a cure for a chronic 
cough. Apollodorus, a writer of the Ptolemaic age, 
says that: “The barbarians, by inhaling the fumes 
of the cypiros plant, diminish the size of the spleen, 
They never go out of the house,” he adds, “till they 
have inhaled these fumes, through the agency of which 
they acquire strength and vigor.” Pliny calls cypires 
an Indian weed; says it resembles the ginger plant; 
that some people chew it; and that it tastes like 
saffron. All of which certainly suggests tobacco. If 
the Indian traders of Ptolemy could. introduce it. no 
farther west than Egypt, and Oviede first introduced 
it from America into Spain, it took nearly two thou 
sand: years to carry it from one to the other of these 
distant frontiers of the empire. It would be a curious 
subject to inquire what pantascopic changes its sooth- 
ing influences might have brought about, had the 
Romans encouraged its use during the interval! 
<iaiiaipanaiaiditiiis.- 
SCIENCE NOTES. 

Action of Liquid Air on the Aetivity of Seeds.—IiIn 
a memoir read before the Académie des Sciences, M. 
Paul Becquerel publishes the results of his investiga- 
tions on the action of cold on seeds, making use of 
liquid air. The interesting conclusion is reached that 
the resistance of seeds at low temperatures depends 
on the quantity of water and gas contained, If the 
quantity is sufficient, the cold disorganizes the proto- 
plasm and nucleus and renders all return of life im- 
possible. But if the protoplasm has already reached 
by desiccation its maximum of concentration, or max- 
imum of activity, it escapes the influence of low tem- 
peratures, and the seed preserves its germinating 
power. 


Within comparatively recent years, that is, since 
aniline dyes have almost completely supplanted the 
mineral and vegetable dyes formerly used in coloring 
cotton textiles, an extensive demand for castor oil has 
sprung up in the industry of dyeing and printing cot- 
ton goods. Without presuming to invade the intrica- 
cies of the dyer’s art wherein secret recipes for the 
composition of colors and their application to cloth 
are the property of each individual dyer, it may be 
said that the general principle underlying the utility 
of this oll in coloring processes is that the aniline and 
alizarine dyes are soluble in sulphurated castor ofl; 
in other neutral fats and oils these dyes, with few ex- 
ceptions, are in general insoluble. In certain processes 
of dyeing and printing, therefore, castor oil enjoys a 
practical monopoly over all other oils, 


The sphere of hygiene may be divided, as it often is, 
into the two hemispheres, public hygiene and per- 
sonal hygiene, or it may be cut into one portion deal- 
ing chiefly with the human mechanism and its opera- 
tion (personal hygiene), and another portion dealing 
chiefly with the environment of that mechanism (sani- 
tation). The time has gone by when any one person 
can safely undertake to deal with the whole sphere of 
hygiene. The physiologist and the physician must in 
the future leave to the architect and the sanitary engi- 
neer such subjects as housing, heating and ventilation, 
water supply and sewerage, precisely as the sanitary 
engineer has never presumed to deal with foods and 
feeding, vaccines and antitoxins, exercise, sleep and 
rest. The former subjects deal chiefly with the con- 
trol of the environment, the latter subjects chiefly with 
the control of the individual, and sanitation and hy- 
giene must henceforward be regarded as separate hem- 
ispheres of the science of health, 


A new apparatus, the “aquameter,” has been suehias 
for assisting in the compilation of weather forecasts, 
In such work it is pointed out that a very important 
factor is not taken sufficiently into consideration, This 
is the exactitude of the percentage of aqueous vapor 
in the approaching winds, The barometer gives some 
such indication, but the height of the barometer de- 
pends on wind pressure and temperature as well as 
on moisture. The wet and dry-bulb thermometers con- 
stitute an antiquated instrument and are not sufficient 
ly reliable, as their variation depends on erratic. cir- 
cumstances and their indications are not represented 
in actual percentages of aqueous vapor, Rain results 
when an atmosphere nearly saturated with aqueous 
vapor becomes lowered in temperature. The nearness 
or otherwise of a wind to its saturation point, is, there- 
fore, a most important question. It has had to bede 
termined hitherto by recourse to elaborate apparatus, 
including a chemical balance, and, therefore, out of the 
usual province of a meteorologist, By using the aqna- 
meter, however, which is a simple instrument, the 


exact percentage of aqueous vapor can be obtained, 


By the opening and shutting of two taps and the r 
ing and lowering of a mercury reservoir, a me 
quantity of air is drawn into a glass vessel, ‘an 
in contact with anhydrous phosphoric acid which ts a 
rapid water absorbent. The rise of mercury im the 


narrow glass stem of the vessel then gives the exact 


percentage of the aqueous vapor In the air, 
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HYDRAULIC MINING WITH CENTRIFUGAL PUMPS. 
BY EROS BROWN 

The first attempt ever made in the State of Oregon to 
exploit an extensive gold piacer deposit by artificial 
power has been recently given a successful trial at 
Grant's Pass, a city in the southern part 
of the State just north of the California 
line. The employment of “giants” in hy 
draulic mining was first introduced in Cali- 
fornia, and by this means enormous quan- 
tities of gold, in the aggregate, have been 
saved from deposits where values were too 
low to justify mining by any other process 

In the vicinity of Grant's Pass there are 
thousands of acres of rich placers which 
have never been worked extensively, 
owing to their high elevation above the 
surrounding country and the difficulty of 
installing a water supply, the hydraulic 
method being the only one by which the 
deposits could be profitably worked. 

Rogue River is a stream which rises in 
the high Sierras and is fed from inex- 
haustible banks of snow. It is at all sea- 
sons of the year of large volume; but its 
bed lies at a depth of 430 feet below the 
placer deposits referred to. Surveys have 
been made from time to time, with the 
object of damming the river in higher 
altitudes and conveying water to the de- 
sired point through pipes and by gravity; but although 
such a scheme would be practicable, the expense would 
be very large and hardly justified by anticipated re- 
sults, especially when the engineering obstacles that 
had to be surmounted were considered. It would be 
necessary to travel far to find so large an extent of 
country, as irregular in its contour, or rough in char- 
acter, as this portion of the 
State of Oregon. The first 
expense of a pipe line, there 
fore, together with the Inac- 
cessibility of the region and 
the probability of accidents, 
rendered its construction ex- 
ceedingly difficult. The al- 
ternative, if gravity could 
not be employed in develop- 
ing the placers, was in util- 
izing the power at hand in 
Rogue River, which never 
flows less than 144,000 min- 
er’s inches and has close 
at hand an easily developed 
fall of 20% feet. 

To construct a dam and 
install the necessary tur- 
bines was an easy proposi- 
tion as well as a compara- 
tively inexpensive one. The 
main, and in fact the only, 
difficulty to overcome, lay 
in Gading a pump of ade- 
quate strength and capacity 
to withstand the great pres- 
sure to which it was to be subjected in raising 
a quantity of water of not less than 9,000 gal- 
lons per minute to a height of 430 feet. The work 
demanded was continuous, Like the flow of the river, 
the pump was required to ryn day and night from one 
year’s end to the other. The design and construction 
of the pumps was undertaken successfully by the Byron 
Jackson Machine Company, of San Francisco. Con- 
fident of the result 
they assumed all risk 
and responsibility and 
have just completed 
the installation of one 
of their fivestep cen- 
trifugals with very 
successful results. 
The first unit has been 
in continuous opera- 
tion for over three 
months. 

The power generat- 
ed by the Rogue River 
is capable of driving 
four units of four tur- 
tines each. One unit 
has been installed. 
The turbines are of 
the ordinary vertical- 
draft tube type of 
staadard pattern. The 
heavy gearings are 
seated on I-beams 
on the pump deck. 
The turbines convey 


-% ~ A 
their power by trans- ASSeQy 
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mission gear to a line - 
shaft tapering from 7 
to 6 inches, directly 
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connected to the pump by flexible couplings. Each 
unit of four turbines will operate one pump. The 
pump of the Byron Jackson Machine Company 
is an 18-inch five-step centrifugal, weighing over 
forty tons, resting on heavy steel |[-beams and se- 
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For the benefit of engineers a technical description 
of this pump is annexed. 

The water enters in the suction elbow on the shaft 
side of the pump case. At that end the pressure is 
only that which can be created by vacuum; and for 
practical purposes this amounts never to 
more than twenty inches. 











“Giant” in Operation, Throwing Stream 250 Feet. 


eurely anchored to a concrete foundation, 4 feet in 
depth. The main pipeline from the pump is 1,500 
feet in length by 22 inches in diameter, attaining a 
vertical height of 150 feet in that distance. Distribu- 
tion to the giants is made at the point of greatest ele 
vation. The pump is guaranteed to supply three giants 
through a 3-inch nozzle at 360 revolutions. So far 





A Five-Step Series Centrifugal Pump. 


but two giants are in operation, the pressure on the 
pump at this duty not exceeding 160 pounds. With 
the centrifugal a steady head is maintained at the 
nozzles by direct connection with the main line from 
the pump. The total volume of water pumped in 24 
hours is. 13,000,000 gallons and this amount has been 
continuous from the time when the power was first 


applied. 





The Pipe Line from the Pumps to the “Giants.” 
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The pump is so constructed that none of 
the stuffing boxes in any part of it is sub- 
jected to the discharge pressure due to 430 
feet head. It may be well realized by engi- 
neers and mechanics that it is difficult to 
make a tight joint under such heavy hy- 
draulic pressure. The water enters the 
center of the first runner and is discharged 
from the ports of the same at a tangent 
and its energy is converted into pressure 
head in the whirlpool space. Properly 
curved water vanes are inserted between 
the first and second runners, guiding the 
water in a continuous stream without ed- 
dies to the center of the next runner, and 
the operation is continued until the final 
fifth step is reached, so that each runner 
takes care of one-fifth the total head for 
which the pump is pumping, and it is 
shown by gages placed on the different 
chambers that the pressure increases in an 
exact geometrical progression. 

This particular pump was built with 
the view of limiting the speed to 360 revolutions 
in order to prevent a too great velocity of the 
bevel gears, which drive the same, there being 
mounted four sets of bevel gears, one for each of 
the vertical turbines which supply the power for the 
pump. 

If the arrangement had been designed so that the 
pump could have been di- 
rectly connected to horizon- 
tal turbines, and if a speed 
considerably in excess of 
that under which the pump 
is operating had been ob- 
tained, it would have been 
easily possible to produce 
the necessary head of 430 
feet with three or even two 
steps instead of five. The 
pump was tested under 250 
pounds working pressure 
equal to a static head of 577 
feet. 

In view of the heavy col- 
umn of water resting on 
this pump, the perfection 
with which the balancing 
of this pump against end 
thrust has been secured is 
certainly remarkable. Owing 
to the automatic water bal- 
ance with which it is fur- 
nished the pump seems to 
run perfectly free. Such a 
result could never be accom- 
plished by means of a metal, or even a ba!l step 
bearing. 

The success of the plant described is complete. 
It is intended to increase the output by install- 
ing three additional units of turbines and centrifugal 
pumps by which a surplus for irrigation, light, and 
power will be generated and distributed to the sur- 
rounding country. The monthly running expense, in- 
cluding all labor con- 
nected with running 
of pump, giants, sluic- 
ing, etc, is about 
$1,500. 

+ <> + 

Owing to structural 
instability it has been 
decided to rebuild the 
“Auld Brig of Ayr,” 
immortalized by the 
poet Burns. The char- 
acteristics of the 
bridge, which dates 
from the end of the 
fifteenth century, are 
to be preserved. The 
stones are to be care- 
fully removed and 
numbered. The foun- 
dations will then be 
strengthened, and the 
stones reassembled in 
their former positions. 
The work of restora 
tion is to be carried 
out by Sir John Arrol, 
the well-known bridge 


builder, to whom the ~ 


work is intrusted. 
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AucusT 19, 1905. 
THE STATUE OF THE SUMERIAN KING DAVID. 
BY SDGAR JAMES BANKS, FIELD DIRECTOR OF THE BABYLONIAN 
EXPEDITION OF THE UNIVERSITY OF CHICAGO, 
The white marble statue of the Sumerian King David 
was discovered by the expedition of the University of 
Chicago while excavating at the corner of the ancient 


temple hill at the ruin known as Bismya, in Central 
Babylonia. Despite the discoveries of the fine old 
crematorium, the first that has come to light, and of 
the use of the arch in Babylonia as early as 4000 B. C., 
the finding of this ancient work of almost prehistoric 
art is one of the most interesting results of the expe- 


dition. When found it was lying upon its back, its 
head was missing, and the toes, which were broken 
from the feet at the time of its fall from the platform 


above, were lying just beneath it. The head was later 
+ recovered from another part of the ruin. In places, 
especially upon its face, is an incrustation of saltpeter, 
common to objects which have long been buried in the 
soil of Babylonia; other parts of the statue are as per- 


fect as when it left the hands of its sculptor. 

The statue is 88 centimeters high and 81 in the cir- 
cumference of its skirt. The head is bald, the face 
peardless, the triangular eye sockets, to which ivory 
eyeballs were once fitted and held in place by means 
of bitumen, are now hollow. The shoulders are broad 
and square, the body thick and short, the well-shaped 
arms are free from the body, and the hands, according 
to the usual Babylonian custom, are clasped in front. 
The upper half of the statue is nude, and from the 
waist is suspended an embroidered or plaited skirt 
intended to represent heavy wool or fur. To give sup- 
port to the statue, the bare feet are imbedded in the 
pedestal. Upon the right shoulder, the clearly cut 
inscription of three lines in the old Sumerian or pre 
Babylonian language, reads as follows: 

(The Temple) Eshar, 
King Daudu (Daud = David), 
King (of) Udnunki. 

The name of the king is entirely new to Assyriolo- 
gists. The names of the city and temple were first read 
upon thé great stone of Hammurabi, recently dis- 
covered by the French in Persia. 


The age of the statue is beyond doubt several cen- 
turies more than six thousand years; the approximate 
date of 4500 B. C. is fixed in several different ways. 


First, the archaic character of the writing is that 
employed only in the inscriptions long antedating the 
early Babylonian king, Sargon, of 3800 B. C. The 
characters of the inscription are lineal and nearly hie- 
roglyphic; the wedge-shaped characters were not yet 
developed 

Second, the statue when found was lying beneath the 
platforms of several reconstructed temples. The upper- 
most of the platforms contained bricks inscribed with 
the name of Dungi, of 2750 B. C.; beneath it was a plat- 
form constructed of the bricks of Sargon, 3800 B. C.; 
still lower were traces of several other reconstructions. 
The statue was beneath all of these, among the ruins 
of a temple built of small plano-convex bricks 
which all Assyriologists assign to the middle 
of the fifth millennium B. C. 

Third, the style of the art, the triangular- 
shaped eyes, the nose forming a straight line 
with the forehead, the style of dress employed 
only at that particular period, identify it as 
belonging to the same age as the famous bas- 
relief in the Louvre and a statuette in the 
British Museum. The great Assyriologists of 
Europe assign the figures possessing these pe- 
euliar characteristics to about 4500 B. C., and 
ho Assyriologist of repute, and who is ac- 
quainted with the earliest Babylonian art, 
would question the date. 

The statue, fully 1,500 years earlier than 
any other from Babylonia, not only presents 
history with the name of a forgotten king; it 
is a perfect specimen of the most ancient art 
in the world, and opens a new chapter in the 
history of the earliest known people of Meso- 
potamia. 
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many delicate constructions undergo an unfavorable 
influence from the shocks produced by the hammer 
strokes. 

The tool represented in the accompanying figures 
has recently been constructed by Mr. F. Arnodin with 
a view to obtain by hand labor, and without the aid 
of any mechanical force or any hammer, rivets as sat- 

















THE STATUE OF THE SUMERIAN KING DAVID, FOUND 
AT BISMYA, BABYLONIA, AND BELIEVED TO DATE 
BACK TO 4500 B. C, 


isfactory as those obtained by hydraulic pressure or 
other mechanical means. 

This hand-driven riveting machine consists mainly 
of two cast steel arms, A A’, carrying at one of their 
ends and in front of each other the two stamps be- 
tween which the compression of the rivet is to be ob- 
tained. The upper arm, A, being fitted with the coun- 
ter-stamp, G, that is regulated by a screw, is bolted in 
O to two cast-steel cheeks, constituting a cross beam 
between this arm and the joint, 0’, of the other arm, 
A’. The stamp is connected to the latter by a holder, 
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H, and slides in a guide rigidly connected to the cheek 
so as to be kept in an invariable direction with regard 
to the counter-stamp. The levers, A and A’, are con- 
trolled by eight connecting-rods, ©, made of steel, and 
which are coupled together by pairs and jointed on 
one hand to these levers, and on the other to bronze 
nuts, D, fitted with opposite threads. The screw, 2, 
corresponding to this nut has likewise opposite threads 
and is controlled by a cast-iron fly-wheel, F, fitted with 
a handle. . 

One of the two men required to operate the machine 
places the rivet in position, applying to it the counter- 
stamp, G, whereas the other operator sets the fly-wheel 
rotating rapidly. The lever, A’, swinging round an 
immovable joint will transmit to the stamp an in- 
creasing force, which in the case of a riveting machine 
of 365 kilogrammes weight, may reach as much as 
30,000 kilogrammes, owing to the storing of energy 
secured by the fly-wheel, which is sufficient to deal 
with rivets 26 millimeters in diameter. 

The apparatus is conveniently suspended from a 
tackle by two rings screwed to the lever, A. A rivet 
of 26 millimeters diameter is as a rule completed in 
two minutes. 

The apparatus is dismounted and remounted at a 
moment’s notice, any connections being obtained mere- 
ly by means of bolts and nuts. In some cases, and 
particularly in smaller shops, it will be found advan- 
tageous to install the machine permanently at some 
point of the shop, especially in the case of light work. 

——— ere = 
Dissimulated State of Acids, 

M. Albert Colson recently made some experiments 
which seem to prove that certain acids are capable of 
remaining in compounds in a state in which they ap- 
pear to be different from the usual condition. The 
solution of a metallic oxide in a dilute acid gives, as 
we know, a dissolved salt. This should keep the char- 
acteristic properties of such a salt. He finds, however, 
that the solution of chromic oxide in cold dilute sul- 
phuric acid gives a variety of sulphate in which the 
sulphuric acid resists the action of reagents, while up 
to the present we obtain analogous bodies only by 
modifying ordinary salts by heat. Hydrated chromic 
oxide is formed by adding ammonia to chrome alum. 
The precipitate is green. It is dissolved in & small 
quantity of very dilute sulphuric acid and filtered from 
the excess of hydrate. The green solution has the form- 
ula Cr,(S8O,),(OH),. 't seems to be a constant body. 
In this case the sulphuric acid should be ail precipi- 
tated by barium chloride. But only three sulphuric 
molecules are brought down, while the other two re- 
main, so that the mixture only clears with great slow- 
ness and even then contains the elements of sulphate 
of barium. This is confirmed by thermo-chemical re- 
search. One molecule of Ba Cl, added to one of the 
pentasulphate gives off heat represented by 5,000 cal- 
ories. This number rises to 15,200 calories with 3 
Ba Ci,, giving a deposit of 3 molecules of Ba 8O,, but it 
does not exceed 15,500 with 4 BaCcil,. The 
fourth molecule of barium thus has no ap- 
preciable action on the chromium salt. Thus 
we tind that the combination of sulphuric aeid 
and chromium hydrate gives rise to two dif- 
ferent states—the ordinary saline state and 
the “dissimulated” state. The latter tends 
to disappear when the temperature is raised. 
Cocling below the usual temperature also 
inodifies it. We cannot therefore say that it 
is dre to the formation of a special salt. 

~ oo 

It is probably difficult for the young men 
in our technical schools of to-day who are 
familiar almost entirely with mild steel and 
wery little with wrought iron, to realize what 
a change came in engineering when tite pro- 
duction of mild steel became a commercially 
reliable matter. When we look back at the 
way in which some of the vital elements of a 
big marine engine were made, we are almost 
inclined to wonder that the material was re- 
liable at all. “The difference between a large 
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A HAND-PRESSURE RIVETING MACHINE. 
BY DR, ALFRED GRADENWITZ, 

AS a consequence of the unceasing develop- 
ment in the field of metallic constructions, 
which are being applied now to the most 
varied uses, the necessity of hydraulic, pneu- 
matic, or electric riveting tools is becoming 
more and more urgent. In spite of the wide- 
Spread use of these mechanical outfits, many 
rivets have still to be driven by hand- 
Operated hammers. Such work is, however, 
rather hard, and especially in small shops 
are there seldom workmen of sufficient skill 
to be found. On the other hand, hammer- 
cratinn has the inconvenience that the walls 
© be joined are not pressed together with 
Sufficient force. The same drawback, by the 
Way, applies to pneumatic riveting hammers, 
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Which, moreover use up large amounts of 
Compressed air. [t may finally be stated that 





HAND RIVETING MACHINE.—JAWS BROUGHT TOGETHER. 





wrought iron shaft such as old Hughey 
Dougherty used to make at the Morgan Iron 
Works, and one of the mild steel shafts made 
at Bethlehem, is as great as could be imag: 
inéd. Nearly the same is true of boiler piates. 
The young engineer of to-day would hardly 
know what was meant by a lamination or a 
“cold shut.” The very method of manufac- 
ture made it necessary to use a large factor 
of safety in designing, with the result that 
the working stresses permissible were very 
low and the weight of machinery inordinately 
high. With the advent of wild steel and the 
introduction of careful and systematic testing, 
the designer had a material on which he could 
place absolute rejiance so that the factor of 
safety could be greatly reduced. As a matter 
of fact the factor of safety has been reduced 
from 8 or 10 to 5, and sometimes as low as 
4.5. 
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AERIAL TRAMWAYS IN THE TUG RIVER COAL FIELDS. 


BY HENRY MACK PAYNE, ©.8., PH.D., 8C.D, 


Tt is within the past three years that the use of the 
aerial tramway has been Introduced for the purpose of 
carrying coal in the West Virginia and Kentucky coal 
flelds. 

In both cases, illustrated herewith, it is used to carry 
the coal mined on the Kentucky side of Tug River, to 


to the railroad on the West Virginia side. The plant 
at Vulcan, W. Va., was first put in, and was the first 
adaptation of the idea to a coal-carrying process by the 
Leschen people. The second plant of this kind was 


built for the Borderland mines at Nolan, W. Va., and is 
similar in every respect. 

The upper terminal at Vulcan is about 400 feet in 
elevation above the lower terminal, and the horizontal 
distance from saddle cap to saddle cap is a little over 
1,100 feet. The empty cable is 1% inch, the loaded 
one 1% inch. The loaded bucket is suspended from 
the upper cable by a pair of trolley wheels, and is 
moved by the automatic attachment of the clip on the 
lower, or moving, cable. The trolley wheels in enter- 
ing and leaving either terminal pass directly from the 
steel track to the standing cable at the saddle cap. 
The moving cable, which derives all its motion from 
the loaded buckets going down, through the 
terminals on sheaves, and around the ends on the large 
horizontal wheel. The periphery of this wheel consists 
of a patented anti-slip grip, through which the cable 


passes 


passes, 
At regular intervals a clip is attached to the moving 
cable, whose purpose is to pick up the loaded or empty 


bucket at each terminal after it has been left there by 
the preceding clip. To regulate the strain on this clip 
and the moving cable, and to avoid any sudden jerking 
of the bucket, which would cause it to swing unduly, 
the A. Leschen & Sons Rope Company, of St. Louis, 
who manufactured the machinery for these plants, 
have designed an accelerating and retarding mechan- 
ism. As the bucket comes into either terminal, the 
pin on the clip slides between two rods and is raised, 
thus releasing the bucket, which stops at the proper 
point as it loses its own momentum. At the same in- 
stant a traveling piece is set in motion, which starts 
the stationary bucket out from the termina! so that 
when the clip has overtaken it the increase in speed 
is so gradual that no shock is transmitted to any part 
of the machinery. 

Three independent bands are provided as brakes, all 
acting on separate circumferences attached to the axle 
of the large horizontal wheel, or drum, at the extremi- 
ties of the moving cable line. The levers which work 
these brakes are all within easy reach of the operator 
at the .pper terminal, by whose side is a telephone 
connecting with the other terminal. This same op- 
erator also raises and lowers the slide at the bottom 
of the chute into which chute the coal is emptied from 
the mine cars on the tramway above, and from which 
the buckets are loaded, 

The capacity of the buckets is 18 cubic feet (about 
900 pounds), and there are 23 buckets on the entire 
line, which makes a complete revolution at average 
speed, in about ten minutes. The maximum capacity, 
therefore, as now equipped, is slightly over 60 tons per 
hour and it is generally operated so as to carry about 
45 tons per hour. 

To provide for the changes in the length of the 
standing cable, due to tension, temperature, etc., the 
lower end passes over a large sheave and holds sus- 
pended a weight box whose load approximates 20,000 
pounds. The large horizontal wheel carrying the mov- 
ing cable, at the lower terminal, is supported by a slid- 
ing carriage, to relieve any tension on the terminal 
machinery or cables in case of sudden stoppage. To 
hold the moving cable at proper tension, this sliding 
carriage is counterbalanced by a weight box loaded 
approximately to 10,000 pounds, the weight of the car- 
riage itseif being about 5,000 pounds. 

The loaded bucket upon coming into the lower ter- 
minal is automatically released in the same manner 
as at the upper, by the retarding and accelerating 
mechanism, and as the preceding empty bucket passes 
around the end of the terminal on its return trip, it 
raises an engaging lever which empties the loaded 
bucket just coming in. 
cess may be operated by one man, at the upper ter- 
minal. 

The coal, after being emptied from the bucket, 
passes through the tipple in the usual manner, so that 
by the various screens, and the three tracks, it is pos- 
sible to load lump, nut, or run-of-mine. 
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According to dispatches from Christiania, the Zieg- 
ler Arctic expedition, under the command of Anthony 
Fiala, of Brooklyn, has been successfully rescued by 
the relief expedition under command of William 8. 
Champ, private secretary of the late William Ziegler. 
The Fiala party was found in Franz Josef Land, their 
ship, the “America,” having been lost in the ice in 
Teplitz Bay early in the winter of 1903-1904. The 
members of the expedition lived mainly on cachéd 


In this manner the entire pro- 
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stores left by the Abruzzi and André relief expeditions 
and their rescue appears to have been most timely. 
Three attempts to reach high latitude failed, though 
the intended scientific work was carried out success- 
fully. 


Genie ee nen an 
Iron Crystals and Curious Figures, 

In a series of recent researches, M. Osmond, the 
eminent metallurgist, finds that very curious figures 
are formed on the surface of crystallized metais by 
pressing upon them with a fine point. A crystal of the 
metal is well polished and the point of an ordinary 
needle is brought down upon it. The needle is best 
mounted in a jointed lever. It is carefully placed 
against the surface of the crystal and perpendicular 
to it, then weights are put on the lever to press down 
the point. The surface is examined by the microscope 
in a vertical light. The figures which are formed 
around the point consist of groups of lines which in 
the case of iron are curved, but for other plastic 
metals of the cubic system are usually straight. The 
phenomena seem to be observed only with the plastic 

He makes most of the researches upon iron, 
large crystals which can be cut in different 
planes, The figures vary according to the plane of the 
section. The figures in some cases have the form of a 
cross with the point as a center, and are formed of 
streaks superposed. This happens upon the full face 
of the cube. In the sections the cross is imperfect, 
and in some cases there are three branches, in others 
two or only one. The figures are characteristic: of the 
position of the sectional surface with reference to the 
crystalline structure, like the corrosion figures. Thus 
they can be made the base of a new method of re- 
search which will help in the following work: To dif- 
ferentiate two different bodies which have the same 
form of crystals. To find the crystallographic direc- 
tion of an unknown section. This may have a prac- 
tical value, as the fragility of iron and soft steel is 
connected with the position of the cleavage of the cube, 
and Stead’s researches show that rolling of the plates 
may have an influence on the crystallographic position 
of the grains, in some conditions which are obscure at 
present. We also obtain a gage of the drawing of a 
metal, as the figures are smaller on drawn metal than 
on annealed metal. It is also found that a mechanical 
pressure or other action on a metal tends to change the 
character of the figures. At the breaking strain the 
figures almost disappear, showing that the crystalline 
structure is destr -~ * 
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High-Tension 1,200-Volt Electric Rallway from 
Grenoble to Chaparelllan, 

The electric railway which is now in operaiicn from 
Grenoble to Chapareillan, twenty-six miles in length, 
is distinguished by the fact that it uses the three-wire 
direct-current system at a high voltage. This is one 
of the first electric lines in Europe where this method 
has been applied on a large scale. Up to the present 
the highest tension which has been employed for direct 
current tramways and electric roads is from 550 to 
650 volts. This limit of tension makes it necessary to 
use wires of large section for conducting the current. 
In the lighting and power distribution lines we have 
the three-wire system which allows of increasing the 
tension and cutting down the expense of the lines. But 
for traction purposes, especially on long-distance lines, 
no application had been made of the three-wire system 
before the Grenoble-Chapareillan line. The Thury sys- 
tem is used here. The tension between the outside 
wires is 1,200 volts, and the middle wire is grounded 
by connecting to the rails. The track is of meter gage. 
Motor cars and trailers make up the trains, the cars 
having been supplied by the Ivry shops, near Paris, 
and the Schneider Company of Creusot, while the 
Thury electric equipment is used. The cars are of the 
ordinary tramway type and carry a motor on each 
axle. The motors are of the Thury four-pole 35-horse- 
power pattern and are coupled in series. A tension of 
1,200 volts is used directly upon the motors. Con- 
trollers and resistances are placed on the roof of the 
cars and the driver works them by a hand wheel. The 
trains are usually made up of three cars and are sup- 
plied with magnetic brakes. Electric heating as well 
as lighting is used. At last accounts the road was in 
very successful operation, and this latest of M. Thury’s 
exploits is attracting attenticn. There are about ten 
trains of thirty tons each now on the line. Current 
is obtained from a 1,400-foot fall at Lancey, some ten 
miles from Grenoble, where the hydraulic plant con- 
tains Brenier-Negret turbines and Thury dynamos. 
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The Current Supplement, 

The current Suprrement, No. 1546, opens with an 
interesting illustrated article entitled “Experiments 
with the Langley Aerodrome,”..written by Prof. Lang- 
ley, of Smithsonian Institution. “The Scientific Lan- 
tern” is by the late G. M. Hopkins, and is fully illus- 
trated. “The Motor Cycle Race for International Cup” 
is by the Paris correspondent of the Screntiric AMERI- 
can, and is profusely illustrated with interesting en- 
gravings. “Electric Power from Blast Furnaces” is a 
timely article upon an important subject. Dr. Henry 
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Draper’s very valuable paper on “The Construction of 
a Silver Glass Telescope Fifteen and a Half Inches 
in Aperture, and Its Use in Celestial Photography” 
is concluded. There are the usual Science Notes, Engi- 
neering Notes, and Trade Notes and Recipes. 
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Electrical Notes, 

The British Admiralty propose offering facilities to 
Mr. A. T. Johnson for testing his selective system of 
wireless telegraphy upon a practical working basis at 
sea. The characteristic feature of this invention is 
that when a message is dispatched to a certain point 
it is impossible for it to be received by any other than 
the requisite station, neither can it be intercepted or 
dispersed during transmission. In this device the in- 
ventor utilizes in his transmission apparatus the or- 
dinary Ruhmkorff coil. On the base of this, however, 
is attached a reed disk. Armatures provided with 
weighted heads are fitted to this disk, and carry tuning 
reeds. The electric contact is made in the usual man- 
ner. The receiver comprises permanent magnets, 
strengthened with electro-magnets, and with an ar- 
rangement of steel reeds similar to those fixed to the 
transmitter, and with those on which they can be 
timed in unison. In transmitting a message the opera- 
tion at the transmitter revolves the reed disk until 
the timing reed and its speaking reed are brought 
immediately in front of the center cone or cones of 
the electro-magnet. The contact pillar is then placed 
in connection with the speaking reed so that the vi- 
brations thereof cause synchronous vibrations in the 
timing reed, which is the indicator. The vibration of 
this latter reed indicates to the transmitting operator 
that his companion at the receiver is getting the mes 
sage satisfactorily, since the indicator must vibrate in 
unison by the law of syntonic synchronism. Experi- 
ments are being made in London with the system 
daily, and so far have proved successful. It would 
seem, however, that the great difficulty would be to 
obtain perfect unison in two stations situated at great 
distances from one another, owing to the liability of 
the reeds being affected by climatic and temperature 
conditions which are constantly varying. 


The Grenoble Light and Power Company are now 
operating a system of current distribution throughout 
the region surrounding that city. The generating sta- 
tion, which is operated by hydraulic power, is situated 
at Avignonnet on the Drac River, a mountain stream 
which affords a large supply. The overhead lines are 
now furnishing current for the mines at La Mure, as 
well as for the towns of Voiron, St. Victor, Moirans, 
and others in the region. The farthest point lies at 
100 miles from the hydraulic station. This distance 
is now to be increased as far as Annonay, and this 
will make the longest distance which has yet been 
reached in Europe for power distribution, as the total 
distance from Avignonnet to Annonay will give nearly 
140 miles of overhead line. Another long-distance line 
is now in construction, and the same company is un- 
dertaking it. The line starts from the new hydraulic 
plant which lies at the Plombiéres Falls near Moutiers, 
and is to run to the city of Lyons at a distance of 112 
miles. The current from the new plant is to be used 
for operating the tramway system of Lyons, which is 
very extensive, and is constantly increasing, both as to 
length and traffic. The present dynamo plant in the 
city is operated by steam engines, but this has now 
proved insufficient to meet the demands for current. 
The Compagnie de |'Industrie Electrique, of Geneva, is 
charged with the equipment of the station and lines 
for the new plant, which is to have four pairs of 
double dynamos in the Moutiers station and five corre 
sponding sets of double motors, which will be placed in 

ya station at Lyons. The latter station will receive the 
current from the overhead line and transform it into 
the proper current for operating the tramways. The 
new plant is unique in several ways. It will have one of 
tite longest lines in Europe, as the distance of 112 
mies has not yet been reached, and will be only ex 
ceeded by the Grenoble system mentioned above, when 
the latter is completed. One remarkable point about 


the Lyons system is that it is to carry out the distr - 


bution of current on the high voltage direct-current 
system,’ known as the Thury system, which attracted 
so much attention in the St. Maurice-Lausanne plant 
in* Switzerland. In the present case we have 6,500 
horse-power coming from a 200-foot fall. 
system was selected as having the greatest advaniage 


in the present case owing to the economy in the line, — 
which was but two small wires, and to the great dif 
tances which can be covered at a small cost. The — 






voltage on the new line is to be higher than any 
which is yet employed, namely, 57,000 volts when the 
machines are running at their full load. With this 
high tension we are able to transmit 6,500 hors 

over 112 miles by using two copper wires of 9 
meters. The line will follow the Isére valley for 
of the way, and in general it passes through a ® 
tainous region. Where it enters the city of Lyons 
line is formed of two very highly tneulated | 
armored cabies, as the tension is still 50,000 


The Thury 
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Correspondence, 








A Watch Puzzie. 
To the Editor of the Screntiric AMERICAN: 
An extensively advertised watch puzzle is being used 


to furnish publicity for a popular watch. The face of 
a watch is shown with the hour, minute, and second 
hands all on the same dial and so placed that the angle 


between any two of the hands is 120 deg. The ques- 
tion propounded is: “How soon will the hour, min- 
ute, and second hands again appear at equal distances 


apart? It looks easy. Can you do it?” It is not stated 
that the watch is of the split-second variety, hence the 
supposition that the second hand is directly connected 
to the train of gearing moving the other hands, and 
if this is the case the position of the hands shown is 
one in which it would be impossible for them to place 
themselves, unless the driving mechanism was some- 
what irregular. If the watch is a split-second stop 
watch it can be so manipulated that at intervals of 
219/11 minutes the three hands will either be at 
angles of 120 deg. or immediately superimposed. 

In the illustration the position of the hand can be 


best defined by using the 60 one-minute spaces on the 
face of the watch as units. The hour hand has cov- 
ered 146/11 spaces, the minute hand has covered 
546/11 spaces and the second hand as shown has cov- 
ered 346/11 spaces and is 19/11 spaces in advance of 
its proper position, if its movement occurs in the 
proper ratio with the movements of the hour and min- 
ute hands, its proper position being at 328/11 spaces 
if the movements of the hands occur in their normal 
ratio. If the second hand can be manipulated it would 
be possible to have the three hands an equal distance 
apart again after an interval of 437/11 minutes had 
elapsed, and their respective positions would then be 
as follows: The hour hand at 18 2/11 spaces, the 
minute hand at 38 2/11 spaces, and the second hand at 
58 2/11 spaces; while if the second hand moved at its 
normal ratio with the other hands its position would 
be at 1010/11 spaces. 

Problems of this character which involve an infinite 
series of terms are solved by a very simple rule or 
formula. 

The limit of an infinite descending geometrical series 

a 
is ——, in which @ is the first term and r is the ratio. 

l—r 
For the watch problem a equals 1/3 of 60, or 20, and r 
equals 1/12 for the time in which the minute hand 
will gain 1/3 of a revolution, or 120 deg., over the hour 
hand, and this formula works out that the hour hand 
moves 19/11 minute spaces while the minute hand 
moves 219/11 minute spaces, and the second hand, if 
it moves in its proper ratio with the other hands, 
makes 60 revolutions while the minute hand makes 
one, and hence will in 219/11 revolutions, or, to state 
it another way, will make 21 revolutions and 491/11 
minute spaces. By carrying out this computation it 
will be found that if the proper ratio of movement of 
the three hands is adhered to it will be impossible for 
them to ever arrive at a position in which they are 
equal distances apart. Of course it would be possible 
to set the second hard so that at twelve o’clock it did 
hot agree with the other hands, and in this case once 
in twelve hours the hands would assume the position 
shown in the illustration, or by using a stop watch 
the second hand could be manipulated as before men- 
tioned, or if the gearing of the hands was improperly 
proportioned such a position of the hands would be pos- 
sible, but this last would mean an inaccurate watch. 
Assuming that the puzzle is based upon inaccurate 
ratio in the motion of the hands and that the second 
hand only was affected, this hand gains 19/11 seconds 
in 2 hours 546/11 minutes; that is, its ratio of move- 
Ment to that of the minute hand, instead of being 60 

19/11 
Will be 69 —__—_. 
174 6/11 
A. D. WILLIAMS. 

Highwood Park, Weehawken, N. J. 
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Can the Baalbee Stone Be Moved? 
To the Editor of the Screntiric AMERICAN: 

Referring to the inquiry made by Mr. Edwin Sidney 
Williams, of Saratoga, Cal., in your issue of June 24, 
asking the question, “Can the Baalbec Stone be 
Moved?” personally, 1 believe that modern mechanics 
could bring the huge stone, now about half way out of 
its quarry, to America. But Americans don’t do things 
Without a purpose, and it seems to me that it would 
be dificult to find a purpose which would justify the 
undertaking. The estimated weight of the stone is about 
1,500 tons; it is about 80 feet long, and about 16 feet 
Square at the ends. The road from Baalbec to Beirut 
1s down grade all the way, but there are some exceed- 
ingly sharp turns in zig-zag. In many places the 
Maveler has to go four miles by road to attain one mile. 
" Baalbec is 3,840 feet above the sea level, and from a 
-felenti fic Viewpoint is one of the most intefesting 
Bold the world. Its massiveness almost over- 

: One's imagination. If all the ruins of ancient 
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and modern Rome were gathered together in one 
group, they would not exceed the ruins of Baalbec. 
The material used in the construction is mostly lime- 
stone, very richly decorated, although there is a part 
of a circular temple supported on six granite columns. 
It has been proved without a doubt that this granite 
was brought from the vicinity of Karnac in upper 
Egypt, down the Nile, across the Mediterranean to 
Beirut, thence to Baalbec by the zig-zag road. This is 
the only entrance to the city from the sea. It would 
be no larger an undertaking for us to bring the Baal- 
bee Stone to our shores than it was for the ancients to 
bring these Cyclopean columns from Karnac to Baal- 
bec. 

From carvings found upon monuments and walls, it 
is inferred that the ancient Greeks and Romans han- 
dled these huge stones by animal power only. If elec- 
tricity or steam had formed any part of their me- 
chanical knowledge it is reasonable to infer that some 
record of it would now be found in the numerous pic- 
tures graven upon their stones. But such is not the 
case. The legacy they have left us shows that they 
utilized the inclined plane and pulleys. One of the 
largest stones used in construction during the Baalbec 
building boom measures 64 feet in length, diameter 
and height being about 14 by 15. This stone lies at a 
height of about 25 feet above the present ground level, 
and it is quite generally conceded that these hewn 
rocks, about the same size as a Pullman palace car 
(to use Mr. Williams’s simile) were put in position 
by building earthworks in the form of long inclined 
planes reaching to the elevation desired, the rock being 
pulled up the inclined plane on rollers by means of 
cables operated on pulleys, and drawn by animal power. 
Subsequently the earth-works were removed. It is no- 
ticeable that these pictures always s! ow a vast number 
of men opérating at one time. 

The city has passed under the rule of Persians, 
Greeks, and Romans. It has been plundered by Arabs, 
sacked by Tartars, dismantled by Saracens, Persians, 
and modern tourists. It is quite probable that earth- 
quakes and Christians have wrought more ruin here 
than all the other vandals. Baal (or Apollo, as we 
know him) was worshiped in the Temple of the Sun. 
The six Corinthian columns, like grim sentinels guard- 
ing the unequaled beauties of the Bekaa Valley, form 
one of the most imposing relics of the world. 

Syracuse, N. Y. Epvwarp H. Dann, 











An English Golf-Ball Decision, 

The decision was recently delivered in the Chancery 
Division of the British Law Courts in the action 
brought by the Haskell Golf Ball Company, of the 
United States, against an English firm for an injunc- 
tion to restrain the latter from infringing the Haskell 
patents in the manufacture .of golf balls. The feature 
of the Haskell ball is its composite nature, compris- 
ing a kernel, a core, and a cover. The core is of a 
highly elastic material, such as rubber thread wound 
under high tension, which gives the ball a remarkably 
high degree of elasticity coupled with high rigidity 
and resistance, while the cover itself is non-elastic, 
tough, hard, and light. The effect of this combination 
is that the ball has special driving qualities. The de- 
fendant firm had placed three types of balls upon the 
market similarly built. Hence the action. The de- 
fendant firm, however, pleaded want of novelty in the 
Haskell ball and anticipation of the patent. The case 
was decided on the point of novelty.. The defendants 
produced evidence to show that winding rubber-thread 
balls were made and sold twenty-five to thirty-five 
years ago, whereas the Haskell ball was not patented 
until 1898. Two other inventors had produced wound- 
rubber thread balls, but had not taken the trouble to 
patent their inventions, and although it was not shown 
which of these two inventions was produced first, the 
judge held that one cf the two was the actual inventor, 
and therefore the Haskell ball was not novel. Judg- 
ment was therefore found against them, and their 
patent rendered invalid. 


a — 
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In the irrigated sections of this country, the land- 
owners living along one stream are more or less de- 
pendent on each other for their respective supplies of 
water. One person dispased to appropriate more than 
his share can readily do so by diverting and holding 
the water, to the detriment of the farms situated far- 
ther down the stream. This is the cause of unending 
disputes, and ail of the States in the West have laws 
designed to overcome it. A new and novel gate ar- 
rangement has been recently patented to meet this 
emergency by L. H. Rhead, a resident of Utah, stationed 
at the Rio Grande reclamation project, where he repre- 
sents the United States government. This gate regu- 
lates the flow of water at the heads of distributing 
canals and laterals, and is especially designed where 
the scarcity and unsatisfactory distribution of water 
cause trouble among those concerned, The device 
consists of an iron gate stem, threaded, and two wheels 
also threaded to fit the stem. One of the wheels is 
for the purpose of raising and lowering the gate, and 
to the other wheel is attached a chain and padlock, by 





means of which the second and smaller wheel is lecked 
in any position on the stem, and this constitutes the 
locking device. This is fixed at a point which will 
give a landowner all the water he is entitled to, and 
will permit him to cut the flow off entirely or par- 
tially if desirable, but he is unable to increage it to 
the point of depriving his neighbors of their share. 
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Engineering Notes, 


A new smoke-prevention device for boiler furnaces 
has been invented by Mr. J. 8, Pearson, of Glasgow. 
The system consists of discharging a combination of 
steam, air, and producer gas into the furnace. ‘The 
three elements are combined and disc onto the 
fuel in the front of the furnace through nozzles fitted 
to short pipe connections, The resulting chemical 
action releases the hydrogen in the steam, and com- 
bines the oxygen with the carbon in the fuel, The de 
composition of the supplied gases is thus completed, 
and, by combining with the fuel gases and the resulting 
hew gases thus produced, creates great heating power, 
emitting heavy smoke. The latter, however, decreases 
in volume toward the tubes, in which there are only 
flames, and is completely consumed before it reaches 
the chimney. The steam pressure does not vary with 
the stoking or cleaning of the furnace, and no ashes or 
clinkers are formed. The system can be applied to any 
type of boiler. 


Utilization of Combustible for Freight Trains in Ger- 
many.—The Organ fiir die Fortschritte des Bisenbahn- 
wesens reviews the modifications desirable in the meth- 
ods of traction for freight trains in Germany. The re 
duction in the loads since 1895 has increased the ex- 
pense about 28 per cent. The average number of axles 
per train has, during the same period, been reduced 
from 70 to 67, The expense of personnel has increased. 
It is true but irrational that while the loads have been 
diminished, the power of the locomotives has been in- 
creased. The construction of heavy freight engines 
capable of considerable effort is regarded as an error. 
It is more advantageous to draw ordinary trains by 
engines of average power, utilizing the steam under the 
best conditions, and if necessary overdriving tempo- 
rarily, when the amount of freight becomes abnormal, 
than to employ locomotives which in the majority of 
cases are too powerful. The economic remedy in the 
diminution of loads consists in the increase of speed, 
particularly on inclined grades, where the weight 
should be turmed to profit. But for security the num- 
ber of brakes shouid be multiplied, where there is not 
a continuous brake for the train, as in England. 


Preparation of Railway Cross-ties.—The Revue Géné- 
rale des Chemins de Fer describes the preparation of 
cross-ties by the Compagnie de l'Ouest by means of the 
injection of creosote. Works for the purpose are estab- 
lished at Surdon in the department of Orme, about 
the geographical center of the railway system. The 
yard occupies more than eight hectares. The ties, on 
arrival at the yard, are classified according to their 
comparative resistance to the penetration of creosote, 
and are piled up so as to dry by means of a free circu- 
lation of air, This requires from six months to a year, 
after which they are placed in hot-air driers for twenty- 
four hours and afterward in large hermetically sealed 
injection cylinders, heated by steam worms, under a 
pressure of two kilogrammes, which allows of main- 
taining a uniform temperature of 80 deg, ©. for the 
creosote. A vacuum is produced in the cylinders, which 
are put in communication with the creosote vats. When 
filled with the liquid, an inside pressure of seven kilo- 
grammes is caused by means of pumps for thirty-five 
or forty-five minutes, The annual production at Sur- 
don is 297,000 cross-ties, and 200,000 posts, stakes, and. 
other pieces. 


The earliest recorded attempt at superheating was 
that reported in 1828 by Richard Trevithick, at the 
Birnie Downs Mine in ‘Cornwall, on a condensing pump- 
ing engine making t strokes per minute, with a 
boiler pressure of 45 pounds, in which the cylinders 
and steam pipes were surrounded with brickwork and 
heated from a fire burning on a grate underneath. The 
results were remarkable, for, while performing the 
same amount of work, 9,000 pounds of coal were used 
per twenty-four hours without the fire under the cylin- 
der, against 6,000 pounds when it was in use, the coal 
for superheating included. This experience led Trevi- 
thick to the invention of his tubular boiler and super- 
heater, which was patented in 1832, and was a remarke 
ably modern-looking arrangement, the boiler proper 
consisting of vertical water tubes surrounding a cireu- 
lar grate and forming a vertical flue in which other 
tubes were placed, through which the steam, generated 
in the boiler, passed on its way to the engine, Owing, 
no doubt, to the difficulty in regulating the temperature 
of the steam obtained from such an apparatus, little 
seems to have been done in the matter during the next 
ten or fifteen years, although in 1832 I. Howard, of 
Bermondsey, produced a superheater which obtained an 
economy of 30 per cent, and about 1835 Dr. Hayeroft, 
of Greenwich, advocated superheated steam and found, 
experimentally, about the same saving, 
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MEASURING THK MECHANICAL EQUIVALENT OF HEAT. 

BY THE ENGL/3H CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A new apparatus for measuring the 
equivalent of heat was recently described 
Physical Society of Great Britain. It is the invention 
of Prof. H. L. Callendar, F.R.S., who devised the Cal- 
lendar electrical thermometers, and is manufactured 
by the Cambridge Instrument Company, of Cambridge, 
England. The apparatus comprises a cylindrical cal- 
orimeter of thin brass, the axis of which is horizontal, 
and which contains a previously determined quantity 
of water. This calorimeter is rotated at a moderate 
speed either by hand or by means of a water or elec- 
From the ends of a silk belt slung over 
weights are suspended and ar- 


mechanical 
before the 


tri motor. 
the cylinder unequal 
ranged so as to make one and a half complete turns 
A light spring balance is attached 
equilibrium and this 
lighter weight. As 


round the cylinder. 
in order to insure stability of 

acts in direct opposition to the 
this spring balance contributes only a small (positive) 
term to the effective difference of load at the two ends 
of the belt the small errors in its readings which focus 
are relatively unimportant. The extreme flexibility of 
the belt insures that to a very high degree of approxi 
mation the difference of load at two ends is the true 
measure of the friction. The weights are adjusted by 
trial to suit approximately the friction of the belt, the 
final adjustment being effected automatically by the 
epring belance. A counter registers the number of 
turns which have been given to the calorimeter, while 
the rise of temperature is read by means of a bent 
mercurial or platinum thermometer, inserted through 
a central opening in the front end of the cylinder. The 
external loss of heat is either eliminated by Rumford's 
compensation method, or by carrying out two experi- 
ments with different loads on the belt. The motion of 
the surface of the calorimeter eliminates the effect of 
currents, so that the loss of 
if the surface were 


drafts and convection 
heat is much more regular than 
at rest. 

The stand of the apparatus may be screwed to the 
table or to a wooden board with heavy weights upon 
it. The silk belt is wrapped round the calorimeter so 
as to encircle it one and a half times; three-quarters 
of the circumference of the calorimeter is then over- 
laid by the Single part of the belt and a like amount 
by the double part of the belt. The single part of the 
belt is at the same side as the spring balance and 
thereto is attached the stem for carrying the 
lighter weights. By means of a leveling screw 
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spring balance side should be adjusted so that the 
4-kilogramme weight is raised clear of the stops and 
held in floating equilibrium with the reading of the 
spring balance somewhere near the middle of its scale. 

After 100 or 200 revolutions the friction will become 























PROF. CALLENDAR’S APPARATUS FOR MEASURING THE 
MECHANICAL EQUIVALENT OF HEAT. 


practically constant. The silk belt must be kept clean 
or the friction will not be steady. The work is the 
product of the difference of the weights on the two 
sides, the heavy weight plus the spring balance read- 
ing minus the light weight by the number of revolu- 
tions and the circumference of the calorimeter, which 





AUGUST 19, 1905. 


is measured with a thin steel tape. The heat gener. 
ated is the product of the total thermal capacity of 
the calorimeter, and its contents by the observed rise 
of temperature, The latter must be corrected for er. 
rors of the thermometer, and reduced to the scale of 
the air thermometer. 

The apparatus is very simple both in its design and 
appliance and is of special value for demonstration 
and lecturing purposes. It is reliable in its operation 
because the friction is almost independent of the 
speed. The balance is automatic. Furthermore there 
is no change in thermal capacity of the calorimeter 
with change of speed or of load. No errors can occur, 
as there is no pulley or bearing friction. Lastly the 
factors of the mechanical work expended are ascer- 
tainable to a high degree of accuracy. 
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THE REXER AUTOMATIC MACHINE-GUN. 

For a number of years we have been accustomed to 
consider that our modern rapid-fire and machine-guns 
were capable of little improvement, and that the weap- 
ons of this branch of naval and military artillery 
would remain practically unchanged for some time, 
As regards the rapidity of fire this belief appears to be 
correct, for there are certain physicai reasons, such as 
the heating of the gun barrel, which tend to keep the 
rate of discharge within certain limits. But great ad- 
vances have recently been made in the simplification 
of the mechanism and the reduction of weight of ma- 
chine-guns in a Danish invention, now known to the 
public as the Rexer automatic machine-gun. It is 
claimed for this weapon that the fighting power of all 
branches of the army service will be greatly increased 
by reason of its lightness and portability, combined 
with its comparatively high rate of fire, while at the 
same time the transport requirements will be reduced. 
The gun has been adopted by the Danish government, 
and a number of others, including Japan, have reported 
favorably upon its performances. 

The Rexer machinegun is really a shoulder-arm, 
and resembles a large rifle of the ordinary type. Its 
weight is about 17% pounds, and while this is consid- 
erable in comparison with that of the common rife, 
it is a vast decrease from the 60 pounds of other ma- 
chine-guns, The operation of the weapon is very sim- 
ple. The gunner lies flat on the ground with the stock 
pressed against his right shoulder. Two light legs, 
forming a support, are attached near the muzzle end 
of the outer casing and the special joints with 
which these are provided permit the weapon 
to be trained into any position and to be ele 








the axis of rotation of the calorimeter can be 
approximately horizontal. When 
the apparatus is utilized for lecturing pur- 
poses, the calorimeter may be driven by 
means of a 44-inch round leather belt from a 
small water or electric motor. In order to 
obtain success in operation the revolving ve 
locity of the calorimeter should be from 60 tc 
120 turns per minute. With 4 kilogrammes 
on the double sitie of the silk belt, the rise 
of temperature approximates 1 deg. C. per 
100 revolutions. The simplest method in 
which to carry out an experiment is to deliver 
350 grammes of water at 10 deg. C. 
from the pipette into the calorimeter by 
means of the small rubber tube and brass 
nozzle which fits Into a screw hole near the 


rendered 


about 








vated or depressed within generous limits. 
When not in use the supports are folded back 
against the barrel. The cartridges, contained 
in curved clips or magazines in batches of 
twenty-five, are fed into the top of the breech 
casing by the left hand of the gunner. A 
single pull of the trigger, and the twenty-five 
cartridges in one clip are discharged in less 
than two seconds. A rate of 300 shots a min 
ute can be maintained with little trouble, and 
as the supporting legs and a perforated casing 
surrounding the barrel proper obviate any 
handling of the same, the gunner is not 
troubled with the heating of the weapon. The 
position of the operator—flat on the ground=— 
affords the greatest protection with minimum 
“cover;” and this, together with the ine ility 








rim. The motor is then set in motion at a L 
suitable speed and readings of the tempera- 

ture taken 
every 100 revo- 


of an enemy to distinguish the Rexer gua, 
even at short 
distances, from 
an ordinary - 





lutions. [It is 
necessary to 
observe the 
mean tempera- 
ture of the sur- 
rounding air 
near the calor- 
imeter during 
the experi- 
ment, then se- 
lect from the 
observations a 
range of 600 
or 606 revolu- 
tions during 
which the 
mean tempera- 
ture of the cal- 
orimeter 
is nearly the 
same as that 














rifle, gives this 
type of weapon 
a preponderat 
ing advantage 
over many oth 
er kinds of 
rapid-fire gums. 
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rifled barrel, and a perforated barrel-casing or outer 
tube. The recoil drives the barrel with the breech 
and other moving parts some two inches backward 
within this outer tube, thus compressing a strong re- 
coil spring which is inclosed within the front part of 
the stock. This, after the force of the recoil is spent, 
expands and drives the barrel forward again into the 
firing position, the recoil and return of the breech op- 
erating a mechanism within the casing which ejects 
the empty cartridge-case, inserts a new cartridge into 


Assembling Car Trucks. 
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or embarrassing attention from the enemy. By reason 
of its lightness and portability, it is easily carried on 
the march by cavalry or infantry. This fact is dem- 
onstrated by the illustrations, which show as well the 
ingenuity and practical simplicity of the equipment. 
Ce a 
THE BUILDING OF A RAILWAY CAR. 


BY DAY ALLEN WILLEY,. 


The passenger car as seen on the standard-gage . 


American railroads of to-day represents the progress of 
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uriously appointed than even ten years ago. In fact, 
some of them are nearly equal to the ordinary Pullman 
car in upholstery, decoration, and conveniences. 

It has been the aim of the builders, especially in re- 
cent years, to design a car of a sufficiently strong frame- 
work to prevent telescoping in collisions and other 
forms of accident, since the driving of one car through 
another has been one of the principal causes of great 
loss of life. The coaches of to-day can withstand far 
greater impact than even a few years ago, but this is 





Fitting a Truck to a Freight Car. 











Putting the Siding on a Skeleton Car Body and Hanging the Piping. 
THE BUILDING OF A RAILWAY CAR. 


the chamber, closes the breech, and fires the shot. 

Among other advantages claimed for the Rexer ma- 
chine-gun is its convertibility hy a simple process into 
& single-shot rifle, by which it becomes available for 
deliberate shot-by-shot fire like an ordinary rifle or 
carbine. For the reasons given above, it is-less lable 
fo be put out of action than any other machine-gun, 
for its inconspicuous appearance will not attract undue 











Fitting a Truck to a Completed Car Body. 














over a half century which has been made in the con- 
struction of this type of rolling stock. Experts have 
given the United States credit for building not only the 
strongest but most comfortable and convenient passen- 
ger coaches in the world... Whether this tribute is de- 
served or not, there is no question that the so-called 
day coaches in service on the principal systems are 
much more substantially constructed and more lux- 


Nailing on the Hardwood Finishing. 


not strange when the plan of building them is studied. 
In most instances the car builder commences at the 
bottom and works upward. First, he lays down what 
might be called the backbone upon supports usuaily 
placed, for convenience, high enough to allow the trucks 
to be rum under the car when completed. The back- 
bone is generally composed of Georgia piné timbers 
extending the entire length of the body and § @= 6 by 8 





142 


inches in thickness. As the average car body ranges 
from 5€ to 70 feet in length, it is difficult to secure any 
other kind of wood in such sizes free from defect. The 
timbers are reinforced on their inner surface with steel 
plates totalling about an inch in thickness and of the 
width and length of the timber; this gives about as 
great strength as if the beams were of hardwood. These 
sills. as they are termed, form the outside of the back 


bone and are connected by transverse beams of the 


frequent intervals and fastened 


bolts To 


fame wood placed at 
to the with 
strength, however, bolsters are attached to the under 


sills steel give additional 
side of the beams forming supports for the car when 
it rests upon the truck. In the center of each bolster, 
which is made of heavy casting, is a steel pin about 1 
foot in length and 2 inches in diameter, which fits into 
an opening in the top of the truck and connects the two 
portions. 

In addition to the framework referred to, truss rods 
ranging from 1 to 1% inches in diameter extend the 
full length of the car, passing through the end sills. 
Under the center of the framework is placed a parti- 
tion of timbers, under which the rods are stretched. 
This forms a sort of bridge, and allows the rods to be 
tightened at the ends by the use of nuts and washers 
Four are placed under each car and serve to distribute 
the weight more equally, preventing any bending at 
the center; the further reinforced by 
short rods extending across the car bottom at regular 


trusses are 


intervals 
With the foundation completed, the work of build- 
ing the sides begins by setting the upright posts. Those 
at each corner are of steel, and they are so connected 
at the top that the end of the car is really a steel 
arch. At the sides oak or ash posts are used, and they 
are so reinforced 
and bolted to 
gether that a 
strain on 
part is 
to @ great ex 
tent by the en 
tire skeleton of 
the car Every 
joint is fastened 
with a bolt and 
a nut and practi 
cally no nails 
or spikes are 
used. This is 
true to a large 
every 


any 
shared 


extent of 
part of the car, 
glue taking their 
places in the 
lighter work, As 
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coach consists of two layers, of which one is usually 
poplar grooved and tongued and thoroughly seasoned 
tightly. With the siding put in 
window frames are set and the 
The roof skeleton is cov- 


so that it will fit 
place the door and 
cornices placed in position. 
ered first with light wood, on which is fastened either 
tin or canvas. 

With the completion of the roof the exterior of the 
car is ready for painting, and this is usually finished 
before the interior work is ended, Car builders be- 
lieve in plenty of paint and varnish, and from ten to 
twelve coats are applied to the outside. As the first 
three or four coats are applied, each is thoroughly 
rubbed down with water and powdered pumice stone 
and another added. Recently compressed-air painting 
machines have been employed at some of the larger 
shops, the liquid being through nozzles and 
applied to the surface in jets, and this method has 
taken the place of the brush; but the finishing coats 
of varnish must be applied by hand, while the lettering, 
is all this class 


forced 


of course, done by specialists in 
of work. 


As soon as the sides and roof are on the car, work 


on the interior begins. The finishing woods are at- 
tached directly to the skeleton timbers. Quartered 
oak, mahogany, yellow poplar, and cherry are fre- 


quently used in one car. They are coated heavily 
with varnish to protect them from the action of dust 
and cinders. Following this the lavatory cabinets are 
erected, and the heat registers, chandeliers, ventila- 
tors, windows, shades, and seats are placed in position. 
This completes the car with the exception of the tests 
and perhaps a few finishing touches, 

As already stated, the car body is usually mounted 
on a platform so that the trucks can be run under it 
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gers. The majority are equipped not only with air 
brakes but hand brakes as well, as a double precaution 
in case of accident. 

The cost of building passenger coaches has increased 
rather than diminished with the progress which has 
been made in their design owing to the additional work 
which is required, also the many valuable woods which 
are utilized in their decoration and finish, as well as 
the upholstering. The standard day coaches in service 
on the larger systems of the United States seldom cost 
less than $6,000 and may range as high as $7,500. 
They are heavy vehicles, weighing from 35 to 40 tons 
when ready for service. The majority can seat sixty 
passengers, but nearly forty more can be crowded into 
the remaining space if necessary. One of the principal 
expenses attending the construction of these cars is the 
steam heating, lighting, and sanitary equipment. 
These features alone represent an outlay of from $1,200 
to $1,500. 

_ ee ee 
AN APPARATUS FOR MEASURING THE EARTH'S SPEED 
OF ROTATION. 
BY OUK BERLIN CORRESPONDENT. 

The classical pendulum experiment made by Fou- 
cault has borne out the fact that the law of inertia 
is satisfied for a space devoid of rotation with respect 
to the fixed-star sky. 

Since this experiment is impaired by errors which 
render it possible to attain approximate results only, 
even if the utmost care be taken, it seemed desirable 
to make further experiments, It is true that Foucauit 
himself endeavored to check his results with an ex- 
periment on a gyroscopic device, but on account of 
their inaccuracy these tests failed to aid him. Prof. 
A. Fippl, while engaged in a theoretical investigation 

of the _ gyro- 
scopic device de- 











signed by Mr. O. 
Schlick for di- 
minishing the 
rolling move- 
ment of a ship, 
described in 


these columns, 
employed a sim- 
ilar improved 


apparatus for 
carrying out ex- 
periments in 
which Foucault 
could not attain 
precision. 

As is well 
known, the de- 
flection of the 
axis of a rotat- 
ing top renders 














soon as the 

main uprights it possible to de- 
are in place, termine the 
they are topped speed of rota- 
with heavy sills tion of the 
extending the earth, and any 
length and 2 departure ob- 
breadth of the Fig. 1. - 2. served between 
car and adding AN APPARATUS FOR MEASURING THE SPEED OF ROTATION OF THE EARTH. , the figure thus 


still further to 
the strength. The roof skeleton is built with the same 
degree of solidity 

The first operation in the interior work consists in 
laying the floors. The modern passenger coach has no 
lees than three, which are required not only for 
strength, but also to inclose the steam and other in- 
dispensable pipes. The first floor, which is Jaid di- 
rectly over the framework, is merely intended to cover 
it, and is composed of yellow pine planking fastened 
directly across the car body. Upon this are placed 
the pipes for steam, compressed air, water, and gas 
(if the latter is used for illumination). When the 
plumbers and gas fitters have completed their work 
the second floor is laid down to inclose the piping, 
but the strips are much narrower than those com- 
prising the lower floor, and are lhid diagonally from 
side to side, in order to give strength. Upon them is 
laid the top floor, the planking also being placed diag- 
onally, but in such & manner as to cross that below 
it in the form of a letter X. It is partly due to this 
fact that passenger cars offer so much resistance in 
collisions. The invention of the vestibule, however, 
has been another safeguard in this respect, especially 
in the prevention of while, as is well 
known, it is one of the greatest conveniences which 
have yet been invented to add to the comfort of the 
traveler. 
fastened to the platform while the interior work is in 
progress 

When the flooring is completed and the skeleton of 
the car body is fastened togecher, the work can be 
carried on very rapidly, for while the carpenters are 
inclosing the putting on the roof, the 
machinists can be working underneath fitting the 


telescoping, 


If a car is to be vestibuled, this addition is 


sides and 


body with the air and other tanks, as well as the 
The siding of the ordinary day 


brake machinery. 


and attached in a very short space of time. While it 
is under construction the truck makers are busy in 
the machine shop connecting the springs with the 
truck frames and attaching the latter to the axles 
and wheels. The trucks are so nearly completed when 
ready to be put under the car body that but very little 
work with the wrench and hammer is needed to make 
the coach ready for service. While a large number 
of the ordinary passenger coaches are equipped with 
four-wheeled trucks, recently the tendency has been to 
increase the number of wheels to six, following the 
example of the Pullman car builders. The advantage 
of the six-wheeled truck is to distribute the weight 
of the car body over a larger area and gives it more 
even motion when under way; but one objection to the 
six-wheel truck is that it is far more expensive in 
proportion than the four-wheeler. The wheels prin- 
cipally used at present are composed of cast centers 
fitted with steel tires. Entire castings of wheels are 
no longer favored and the era of the paper car wheel 
has also about passed away for use on standard-gage 
railroads. 

It is interesting to note that in constructing mod- 
ern freight cars where wood forms the framework 
and outside, the method followed is. very similar to 
that in passenger coach building. First the backbone 
or bottom frame is built of reinforced timbers of suf- 
ficient size to bear the load which the car is intended 
to carry when full. Upon the framework is erected 
the wooden skeleton, but usually only a double floor 
is laid instead of three, as the freight car carries so 
little mechanical equipment compared with the pas- 
senger coach. Of course, there is no interior finish, 
with the exception of a few coats of paint, but the 
sides and roof of the modern box car are built :bout 
as Strongly as if they were intended to carry jassen- 


found and the 
astronomical earth rotation would contradict the re 
sults of the Foucault experiment. Moreover, there 
was the possibility of discovering a special influence 
of the rotation of the earth in the course of a gyro- 
scopic experiment. 

The apparatus designed by Prof. Fiéppl, as shown in 
the accompanying photographs, is a top consisting of 
two cast-iron flywheels, 50 centimeters in external di- 
ameter, each about 30 kilogrammes in weight and 
riveted to the other. These flywheels are mounted on 
the two ends of the shaft of an electric motor, having 
a speed of about 2,400 revolutions per minute. The 
motor is suspended by three steel wires, from the ceil- 
ing of the room. The whole system can therefore 
rotate only about a vertical axis, and must overcome 
the resistance offered by the trifilar suspension. The 
motor is fitted with two crossed plates, dipping into an 
oil vessel placed below and serving to check the oscilla- 
On the top of the motor two indicators playing 


tions. 
over scales may be seen. 

In order to determine the speed of the top at any 
given moment, the wires leading to the armature are 
loosened from the external conductors and short-cir- 
cuited by inserting the voltmeter, whereupon the elec- 
tromotor will run for a short time as a dynamo and 
the angular speed of the armature can be figured from 
the voltmeter reading. 

Experiments were carried out as follows: 

The motor was started, speeded up to the desired 
point, and kept at constant speed for a quarter of an 
hour to half an hour. Since the top at the beginning 
of this period still had a certain precession velocity 
due to starting, it would oscillate very slowly (once 
in about 3 or 4 minutes) around the dead center. In 
order to ascertain that there had been no outside dis- 
turbance, the deflection of the indicator was read on 
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both sides every minute, the mean value being 
plotted as ordinates with respect to an axis of 
abscisse representing time. From this curve the 
position of equilibrium about which the oscillation 
occurs was ascertained. 

The air current due to the rapidly rotating fly- 
wheel at first produced some disturbance of the 
oscillation phenomena. This was overcome by sur- 
rounding the rotating parts with a casing (see 
Fig 2). The top then began to perform quite 
regular precession oscillations, no departures be- 
tween the astronomical earth rotation and that in- 
ferred from these terrestrial motion phenomena 
being noted. The minimum speed available for 
these experiments was found to be 1,500 revolutions 
per minute. 

The theory of the experiment, as given by Prof. 
Féppl, in the Physikalische Zeitschrift (No. 14, 
page 419, etc., 1904), is simple enough, if the pre- 
cession oscillation be at first left out of account. 
Let the moment of inertia of the rotating masses be 
denoted by 46, their constant regular speed by w, 
and the angular speed of the rotation of the earth 
(supposing that this agrees with the astronomical 
earth rotation) with u. Let further @g be the geo- 
graphical latitude of the place of observation, » the 
angle formed by the equilibrium position of the 
rotating top with the east-west direction, and M 
the moment of the couple transmitted from the 
suspension to the top frame in a horizontal plane. 
M should be equivalent to the vertical component 
of the speed of variation of the impulse of the top 
due to the rotation of the earth. The speed of 
variation of the impulse of the top will be equal 
to the product of the impulse itself ane the angular 
speed of the rotation of the earth, being considered 
The following equation ic 


as a vector. 
obtained: 
M § wu cos @ cos yw. 

The moment of inertia is found by cal- 
culation to be § = 26.7 cm. kg. sec’; the 
geographical latitude was 48 deg. 8 min. 
20 sec., and M practically proportional to 
the torsion of the suspended system with 
respect to the zero position when the top 
was at rest, thus equivalent to c y, 7x 
being the angle of torsion, and c being 
2.12 cm. kg 

The observations of the deflection of 
the top due to the rotation of the earth 
were relative only to the two cases when 
the zero position of the top at rest is 
either in the meridian or at right angles 
to it In the first case there should be 
no deflection of the top’s axis due to the 
rotation, provided the astronomical earth 
rotation also governs terrestrial motion 
phenomena. This was indeed brought 
out by the experiment. 

When the top’s axis at rest is perpen- 
dicular to the meridian, the angle of 
torsion y to which the moment M is 
proportional will coincide with the above 
angle yw, the equation to be tested as- 
suming the form: 

cw = 6wu cos gos y. 

As an agreement within 2 per cent 
was found to exist between the angular 
speed of the rotation of the earth as 
derived from these terrestrial motion 
phenomena and the astronomical earth 
rotation, it seems likely 
that this agreement is as 
perfect as can be hoped. 
The experimenter hopes, 
however, to impreve his 
apparatus and to ascertain 
whether some indications 
of possible departures are 
due to errors of observa- 
tion 

——— eee- 
A UNIQUE CULLECTION 
OF RARE BIRDS. 

BY HARRY DILLON JONES, 

The Academy of Sciences 
of Philadelphia has always 
prided itself on possessing 
the most complete collec- 
tion of birds in the world. 
Of late years Washington 
and New York have been 
struggling for supremacy 
in the ornithological 
world, and the Quaker 
City scientists have ‘been 
Quietly adding to their 
Collection, in order to 
Maintain the proud posi- 
tion allotted to them as 
long ago as 1857, when 
Dr. P. L. Sclater pro 
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Two PE oly Specimens in the Bird Collection of the 
Natural Sciences. On Left, Sad 
lamingo. 


Academy 0 
Backed Stork ; on Right, F 
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In the Center, a Roseate Spoon-bill of Tropical America; to the Right. a Black-Necked Stilt, the 
Longest-Legged Bird in the World for Its Size; to the Left, the Abocet. 
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nounced the collection of birds in the Academy of 
Sciences to be superior to that of any museum in 
Europe, and therefore the most perfect in existence, 
Prof. Witmer Stone, the famous authority on bird 
life, has about completed his work of cataloguing the 
collection in the possession of the Academy | of 
Sciences, and about one-third of the specimens are 
now on exhibition in the museum of the institu- 
tion. Two-thirds of the collection will remain in 
air-tight and light-tight cases, where they will be 
at the disposal of any scientist seeking to add to 
his knowledge of ornithological subjects, The rea 
son these specimens will not be placed on public 
exhibition is that they are far too valuable to sub- 
ject to the deteriorating influence of light and air. 
It has been found that about forty or fifty years 
is the duration of the life of specimens placed in 
eases for public exhibition. Those on exhibition 
therefore will be specimens of which there are 
duplicates or those that can be replaced without a 
great amount of trouble. The very. rarest speci- 
mens will not be allowed to see the light of day 
unless the curator of the museum is asked to show 
them. 

Among the rare specimens is one of the great 
auk, and one of the eggs of that famous bird. The 
eggs are even rarer than the birds, for according 
to Prof. Stone there are only two in America, and 
a valuation of $500 to $600 is placed on them by 
collectors. Another rare bird of which there is 2a 
specimen in the collection is the Labrador duck. 
This bird is even more difficult to find than the 
great auk, for there are not more than fortytwo 
specimens, according to Prof. Stone, in the world. 
The Sandwich Islands have been hunted over for 
rare birds, and quite a number of specimens have 
been brought to the Academy of species 
that will soon be extinct because of the 
onslaughts on the forests of the islands 
and the consequent killing off of the 
birds of the district. One specimen in 
the possession of the Academy is abso- 
lutely unique, Prof. Stone being unable 
to give it any name, so extremely rare 
is the species. It is a bird very similar 
in appearance to the common American 
warbler, but has distinctive features that 
place it in a class by itself. 

That exceedingly shy and scarce bird, 
the flamingo, is represented by some 
handsome specimens in the cases at the 
Academy. Once they were not particu- 
larly rare in America, but now there is 
practically only one flock of them, which 
is seen by venturesome explorers in the 
southern part of Florida, The specimens 
at the Academy were bagged in the 
Bahamas, where they are still living in 
sufficient numbers to be found without 
a long search. The few persons who have 
tracked these great birds to their haunts 
have found that they build big nests in 
uniform rows along the ground. While 
the female bird is sitting on the nest, 
the stately male mounts guard by her 
side. The sight is a remarkable one 
when an entire flock is seen in this 
pose. . 
Among the pelicans of the collection 
are some from Florida, where they are 
becoming daily more scarce because of 
the demand for their plum- 
age for millinery purposes. 
So far have the birds 
decreased in numbers, that 
the United States govern- 
ment has taken a hand in 
the hunt, and has estab 
lished a pelican island on 
the east coast of Plorida, 
as a permanent reservation 
for the birds, where they 
can live free from fear of 
the hunter, and save them- 
selves from extinction be- 
cause of the greed of the 
feather ‘collector, At one 
time the pelican, with his 
huge bag beneath the beak 
in which he stored fish 
for the young, was to be 
seen as far north as Sandy 
Hook. Now it is necessary 
to go to Florida to find 
him. But for the govern- 
ment’s thoughtfulness in 
setting apart an island for 
his. use, the pelican would 
probably soon be extinct. 

A pheasant with the 
most wonderful wing de- 
velopment of any of the 
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species in the world is to be seen in the collection. It 
is known as the Argus pheasant of India, and is seen 
in ene of the accompanying photographs with its 
magnificent plumage outspread Like all other birds 
that nature has provided with fine feathers, this bird 
is being rapidly hunted to extinction 

In all there are about 48,000 birds in the collection, 
which has been gathered from all parts of the world 
by various expeditions sent out by the Academy since 
as far back as 1812, when the first birds were obtained 
Half a century or so ago a great effort was made to 
place the collection ahead of anything of its kind in 
the world Dr. Thomas B. Wilson, president of the 
Academy, authorized Dr. J. E. Gray, of the British 
Museum, to purchase specimens in hundred lots. It 
appeared best, however, to buy established collections 
that happened to be for sale from time to time, and 
the splendid collection of Victor Massena, Duc de 
Rivoli, was bought and transferred to this country 
In this collection were 12,500 rare specimens. Smaller 
collections were bought from time to time, among 
them the Gould collection of Australian birds and the 
toys Indian collection, the latter gathered by Capt. 
Boys of the British army during his several years’ resi 
dence in India 

Additions to the collection were made by the Du 
Chaillu expeditions, sent out partly under the auspices 
of the Academy of Sciences, and the D’Oca collection 
from Mexico 

— ~~» -@- am  -— 
Anesthesia Without Chioroform, 
BY DR. ADOLPHE CARTAZ, 

The French surgical society recently discussed the 
ever-important question of anwsthesia What is the 
best means of administering chloroform, the usual 
anesthetic, with the minimum danger to the patient 
and the maximum security for the surgeon? Now and 
aborate care. 


then accidents occur despite the most e 
The patient loses color, his breath fails, his heart 
ceases to beat, and life is gone. Though he has in- 
haled the vapor of only a few drops of the anesthetic, 
he cannot be roused from sudden and fatal syncope. 
In order te prevent these accidents, as far as possible, 
several surgeons have conceived the idea of regulating 
the amount of chloroform inhaled by mixing it, in 
various definite proportions, with a known quantity 
of air. These are uncertain palliatives, and, as one 
of the surgeons remarked, the greater the elaboration 
of the apparatus employed, the greater is the danger 
of a lapse of attention of the assistant who administers 
the anesthetic 

During this discussion the application of a new 
method was reported by MM. Terrier et Desjardins. 
Method is too strong a word; it is simply the employ- 
ment Of a vegetable alkaloid as an anesthetic, instead 
of chloroform or any of the ethers. The idea of this 
substitution is due to Dr. Schneiderlin, of Baden. 
What led this surgeon to experiment with this sub- 
stance? I do not know, for the power to produce 
general anesthesia could not be inferred, a priori, 
from its known properties. 

Scopolamine, the alkaloid recommended by 
Dr. Schneiderlin, was extracted by Schmidt, of 
Marburg, from the Scopolia japonica, a perennial 
herbaceous plant of tie natural order Solanacew, 
popularly known as the Japanese belladonna. 
The first chemical analyses made by Langgaard, 
long ago, resulted in the isolation of an alkaloid, 








rotoine (from roto, the Japanese name of the 
plant), which exhibited all the properties of the 
alkaloids of belladonna. Scopolamine, indeed, 
exerts a mydriasic and a vaso-dilatory action 
(i. @., it dilates the pupils and the blood vessels) 
but it also possesses a narcotic power which in- 
evitably produces a profound and dreamless 
sleep. Scopolamine has an inhibitory effect on 
the pneumogastric nerve, which is manifested 
by a retardation of respiration, an acceleration 
of the action of the heart, and a narcotic influ- 
ence on the brain 

Schneiderlin and his school made use of this 
hypnetic property to produce anesthesia. They 
employ a solution containing from a milligramme 
to a milligramme and a quarter of scopolamine 
to the cubic centimeter of water, with which they 
make a first hypodermic injection two hours, a 
second one hour, and a third one-half hour before 
the operation. To guard against accident, it is 





well to add to the solution, by way of antidote, 
a small quantity of hydrochlorate of morphine, 
say one centigramme to the cubic centimeter. 
Fifteen or twenty minutes after the first injec- 
tion, the patient feels an irresistible desire to 
sleep. He combats it in vain, rubs his eyes, yawns, 
then succumbs, like a man exhausted by fatigue, and 
falls into a calm and natural sleep. After the second 
injection, his slumber becomes more profound, and his 
reflex irritability diminishes. If his name is called 
loudly he opens his eyes, but falls asleep again in- 
stantly. After the third injection, the sleep becomes 
so deep and anesthesia so complete, that the surgeon 
is enabled to operate. It is a curious thing that, 
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profound though the patient's slumber appears, it is 
not so deep that he cannot be roused, as from natural. 
sleep, by a loud shout or noise. But he makes no re- 
sponse to pinching or pricking; his sensibility is gone, 
and anewsthesia is complete. Hence the operation must 
be conducted in silence, and the patient moved no 
more than is absolutely necessary, to avoid rousing 
him from his torpor. The most interesting feature of 
the new method, however, is that the anesthesia per- 








The Egret—A Bird Whose Tail Plumage is Much in 
Demand. 


sists so long after the operation, that the patient is 
spared the painful awakening and the suffering due 
to the wound and the dressing of it. He sleeps on 
for several hours after the operation is finished. Some 
patients awake after five or six hours, take nourish- 
ment, and fall asleep again for a longer or shorter 
time. On waking, they remember nothing of the op- 
eration or the events that immediately preceded or 
followed it. This is, surely, long-lived and effective 
anesthesia. 

This method, yet unknown in France, has been 


bee 


AUGUST I9, 1905. 


method of producing anewsthesia offers valuable advan- 
tages, including the prolonged slumber, the persistence 
of insensibility on waking, and great freedom from 
danger, for as yet there is no record of a single fatal- 
ity attributable to the anesthetic agent. Cocaine al- 
lows us to dispense with chloroform in many operations, 
but it is available only as a local anesthetic, while 
scopolamine puts the patient to sleep, and, according 
to the surgeons, who have used it, is less dangerous 
than chloroform. A great advance will be made, there- 
fore, if this agent shall prove applicable to all surgical 
operations.—La Nature. 
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South-African Mining—Extent to Which Com- 

pressed Air is Used. 

In speaking of South African mines in general, it is 
usual to refer to those in the Johannesburg gold dis- 
trict as typical of the entire country. 

In the use of compressed air for mining purposes, 
the practice in the Witwatersrand represents the high- 
est development of air power to be found in any one 
mining district. The variety and number of com- 
pressor plants in operation is probably unequaled else- 
where. 

The diamond mines make little use of compressed 
air, since the diamond ground is comparatively soft 
and is drilled by hand jumpers; not even a hammer is 
needed in the Kimberley mines. The coal mines in 
Natal have very recently adopted compressed air for 
coal cutting, but particulars cannot be given here. 
The Rhodesian gold mines have followed the Johan- 
nesburg methods in this as well as other mining mat- 
ters. 

In the Johannesburg district the use of air drills 
was necessary from the first, as the hard “banket” 
gold ore cannot be economically developed by hand 
drilling alone. Owing to the low grade of the ore, the 
mines can only be successfully worked when large 
blocks of ground are developed. This condition led to 
the use of comparatively large compressors from the 
Start, and the usual development through the small 
semi-portable, or straight-line, compressors did not 
take place, as is usual in a new mining district. 

The.early compressors were comparatively small and 
were extremely inefficient; they were usually of the 
duplex type, having slide valve steam cylinders, and 
plain poppet-valve air ends. The discovery of coal 
within 50 miles of the gold mine made the fuel prob- 
lem an easy one to solve. It is a curious fact that it 
was more important to be economical of water than 
of fuel and for this reason even the earliest plants 
were run condensing. Coal was close at hand and 
could be bought, but if the limited water supply 
failed, operation became impossible. It is no fable 
that, even after Johannesburg had become a large and 
important town, water was so scarce that people used 
bottled soda water for their toilet as well as for di- 
luting their “Scotch.” 

The present water supply is sufficient only for the 
existing mines; great additions are in develop- 
ment to provide for the increased demand which 
will arise in the near future. The result of this 
condition was the interesting development of the 
most economical type of compressors, not be- 
cause of the fuel saving, but because the scarcity 
of water made condensing engines necessary and 
the coal economy followed. The present prac- 
tice aims at both steam and coal economy, and 
compound condensing Corliss engines with two- 
stage air cylinders are the standard. The early 
boiler practice was not in keeping with the en- 
gine plants, and many semi-portable boilers were 
used to drive compound condensing engines. The 
later practice is to install the most economical 
boilers regardless of cost; many of them -are of 
the “Lancashire” type so common in English and 
European plants, but almost unknown in this 
country.—Mines and Minerals. 
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When American engineers commenced to build 
iron bridges, they paid little attention to the then 
existing European models, but preferred to de- 
velop their own systems independently, as they 
had done previously with wooden bridges, the 
first iron bridges being imitations of the Towne 
lattice, and the Howe and Pratt trusses. All the 
earlier bridges were built principally of cast 
iron, wrought iron being used in tension mem- 
bers only. In the first iron viaduct built by the 














The Argus Pheasant of India. 
A UNIQUE COLLECTION OF RARE BIRDS. 


largely employed in Germany, where more than 1,500 
operations have already been performed under its 
beneficent influence. Prof. Terrier and M. Desjardins 
have imported it. They have also modified it by com- 
bining the anesthesia of scopolamine with that of 
chloroform. In some cases they make only a single 
injection of scopolamine one or two hours before the 
operation, at which they use a small quantity of chloro- 
form. Whatever the modification employed, this 


Baltimore & Ohio Railroad, in 1852, all parts 
were of cast iron, except the tierods. The 
wrought-iron tension members at that time usu 
ally consisted of round bars with screw ends, or 
elongated links made of square bars. Later, these 
links developed into forged eye-bars, introduced by 
J. H. Linville, M. Am. Soc. C. E., in 1861. These eye 
bars have since become one of the distinctive features 
in American bridge construction. Although flat ey 
bars were used in Europe at an earlier period, in 
chains of suspension bridges and in some types of 
trusses, they did not find favor there, and were soon 
discarded for structures with riveted connections. 
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AN IMPROVED FOUNTAIN PEN. 

Pictured in the accompanying engraving is an im- 
proved fountain pen invented by Mr. Thomas P, Am- 
brose, of 638 Walnut Street, Cincinnati, Ohio. The 
improvement lies principally in the provision of means 
for quickly and efficiently filling the pen with ink. 
The pen comprises the 
usual barrel or casing 
into which the point sec- 
tion is threaded. The 
ink, however, is not con- 
tained directly in the 
barrel, but in a rubber 
tube or reservoir which 
fits into the casing. A 
water-tight connection is 
made between the rubber 
tube and the point sec- 
tion. Coiled around the 
tube is a spring which 
bears against a plunger 
at the upper end of the 
barrel. The stem of the 
plunger passes through a 
perforation at the end of 
the barrel, and _ termi- 
nates in a button, as 
shown. In operation the 
plunger is depressed, com- 
pressing the rubber tube. 
The pen point is then 
dipped into an ink-well 
and the button released. 
The plunger’ will be 
raised to the dotted posi- 
tion shown, by the coiled 
spring, and the rubber 
tube drawn up with the 
spring will be expanded. 
The ink will then flow up into the tube owing to the 
atmospheric pressure on the ink in the ink-well. When 
using the pen the ink will readily flow from the tube 
to the pen point, and in case of an obstruction it can 
be forced through the pen by the application of a 
slight pressure upon the button. While fountains with 
compressible reservoirs have been made before, this 
invention presents the advantage of providing for the 
more ready expansion of the reservoir to draw the 
ink into it and it also provides against the collapse of 
the reservoir to force ink from the pen faster than 
would be desired in writing. The plunger is separable 
from the spring and reservoir, and can be entirely re- 
moved from the casing, as is also true of the reservoir 
itself. The parts are thus readily accessible for clean- 


ing. 
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AN IMPROVED FOUNTAIN 
PEN. 


a 
AN IMPROVED WAITER’S TRAY. 

We have become so accustomed to the busy waiter 
darting through the crowded restaurant with his huge 
pile of dishes poised precariousiy over the heads of 
the diners, that we forget how crude a system of trans- 
portation this is. Even when a tray is used to carry 
the dishes the conditions are not much better, because 
the tray, to be properly handled, requires the use of 
both hands or else it is not even as safe as a pile of 
dishes carried directly on the arm. A recent inven- 
tion, however, provides an improved tray which may 
be safely carried in one hand. Furthermore, the tray 
is formed with several shelves, so that a large num- 
ber of dishes may be carried at a single load. The 





AN IMPROVED WAITER’S TRAY. 
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form of the improved tray is shown in the accompany- 
ing engraving. It will be observed that the main 
body of the tray consists of a drum. The circumferen- 
tial wall is cut away at the forward side to permit of 
placing articles within the drum, and a transverse 
wall at the rear prevents the dishes from being shoved 
too far back into it. A rod rigidly attached to the 
upper wall of the drum is provided at the top with a 
transverse head-piece, forming a T-shaped handle. 
Resting on the beaded upper edge of the drum isa shelf 
consisting of a pan with a large central opening, to 
admit the rod, and a sleeve carried thereon. This 
sleeve is funnel-shaped and at the top it supports a 
second shelf. In use the waiter may bring in a large 
meal at a single load by placing the various dishes on 
the upper and lower shelves. Knives, forks, spoons, 
etc., may be carried in the drum. When the meal is 
finished, the plates could be placed within the drum 
and readily carried back to the kitchen. It will be 
observed that the center of gravity of the tray lies 
considerably below the handle, so that there will be no 
danger of upsetting the dishes. Mr. Ingram A. Merri- 
man, of 117 North Main Street, Bluffton, Indiana, is 
the inventor of this improved waiter’s tray. 
DRYING APPARATUS. 

In the accompanying engraving we illustrate an im- 
proved drying apparatus recently invented by Mr. 
George Stiff, of 44 Lenox Avenue, Bridgeport, Conn. 
The apparatus is of the vacuum type and is so con- 
structed that the material to be treated may be easily 
placed in it or removed therefrom. The drier com- 
prises a double casing, between the spaced walls of 
which a steam chamber is formed. The inner casing, 
which is adapted to receive a number of pans or trays, 
A, is closed by a steam-tight door at the front. These 
trays are mounted on wheels which travel on tracks, 
B, formed on the inner walls of the inner casing. Each 
tray is provided with a double bottom, forming a cham- 
ber for the heating agent. This chamber is divided 
hy a longitudinal, central partition, C, which, however, 
does not extend to the forward end of the tray, so that 
an opening is provided between the two chambers at 
the forward end. Communicating with the double bot- 
tom at the rear is a steam box, D, provided with an 
inlet tube, Z, which has a cone-shaped head designed 
to engage a correspondingly-shaped inlet port, F, in 
the rear wall of the apparatus. The tube, Z, is held 
yieldingly in its box by means of a coil spring. At 
the opposite side of the tray is an. exhaust box, G, 
identical in construction with the steam box. The 
tube leading from this box is adapted to engage an 
exhaust port, H, in the rear wall of the casing. It 
will be evident that there is an inlet port for each tray, 
and these ports lead out from a common chamber, /, 
supplied with steam from a valve-controlled pipe, ./. 
The exhaust ports also open into a common chamber, 
K, from which communication is had with the steam 
chamber through a number of perforations, L. In use 
the material to be treated is placed on the trays, which 
are then rolled into the inner chamber. The door is 
now closed against the trays, pushing them into place 
so that the cone-headed inlet and exhaust tubes are 
seated firmly against their respective ports, making 
complete steam connection. Then the steam js turned 
on and it circulates from each steam box through the 
double bottom of the tray, around the forward end 
of the central partition, C, to the exhaust box and 
thence the steam passes through the exhaust chamber, 
K, to the steam chamber. The water of condensation 
from the steam flows out through pipe, M. The vacuum 
in the apparatus is produced by a 
pump, which is connected with the 
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‘of color from silver-white to red copper may be 


obtained, according to the metals used, the preliminary 
treatment, and the varying length of stoving. 
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NEW ROTARY VALVE FOR STEAM ENGINES. 

A new rotary vaive for steam engines has recently 
been invented, which is designed to relieve the valve 
seat of boiler pressure, and to keep the balance of the 
valve without regard to the pressure in the boiler. 
The manner in which this result is obtained will be 
readily comprehended by reference to the accompany- 
ing engraving, which illustrates a section ‘through a 
steam engine equipped with the improved valve. The 
cylinder is shown at A, and B is the port admitting 
steam from the boiler into the combined valve and 
steam chest, C. The bottom of the steam chest or valve, 
as illustrated in Fig. 2, is formed with a centra) open- 
ing communicating with the steam supply port, B, and 
is also provided with two radial openings, K and L, be- 

















NEW ROTARY VALVE FOR STEAM ENGINES. 


tween which is a cut-away port, D. The valve seat, 
which is shown in Fig. 3, is similarly formed with 
radial ports, the port, XK, communicating with one end 
of the cylinder, and port, L, with the other, while be- 
tween them is the exhaust port, Z. The bottom of 
the valve is formed with a flange which projects into 
an annular balancing chamber, H, formed by a cylindri- 
cal casing bolted to the valve seat, Communication 
between the interior of the valve and this chamber is 
had through the port shown. A steam-tight joint is 
made between this casing and the valve. The valve 
is mounted to rock in the casing and ‘is held under 
pressure by a screw in the spring-pressed spider, F. 
The link which connects the valve with the rocker is 
shown at G. In operation the cut-away port, D, alter- 
nately connects the ports AK and L with the exhaust 
port, EZ. The flange at the bottom of the valve ex- 
tends into the balancing chamber to an extent suf- 
ficient to balance the excess of outward pressure due 
to the ports cut in the bottom of the valve, so that 
the valve is held down properly on its seat. It will be 
understood, of course, that the valve seat must be 
fitted to a ground joint in order to secure the desired 
action and that if the area of the flange be equal to 
the area of the ported openings a perfect balance will 
be secured at all times. Mr. John Cruikshank, of 
Yorktown, Pa., is the inventor of this improved rotary 
valve, 





inner chamber by a pipe, N. We 
are informed that the drying process 
is completed in much less time than 
is taken by many of the other types 
of vacuum driers and the tempera- 
ture never exceeds 140 deg. F., there- 
by saving the destruction of material 
under operation, as is experienced, 
for instance, in drying tannic acid, 
dyewood extracts, rubber, and other 
substances. 
——— oe 

A new and interesting process 
which should prove of great value to 
decorative metal workers has been 
discovered by Mr. S. Cowper-Coles, of 
London. The method consists of fus- 
ing one metal into another in a 
temperature below the melting point 
of any of the metals used. By this 
means some novel effects can be pro- 
duced similar in appearance to fine 
damascened work, or, in larger 
pieces, bold designs in vari-colored 
metals, such as zine inlay on steel 
that has been blued to protect it 
against rust; or zinc on copper that 














by the metal fumes has been given 
the color of gold bronze. Any shades 
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RECENTLY PATENTED INVENTIONS. 


Riectrical Devices, 





ILWAY-SIGNAL W. 8B. Sirn, Red an sag es 
reali nl This invention refers particularly os ONE ENTERING : Col PLING DEVIC o 
to improvements in signals placed on the cabin FOR PIPE O8 CASING om Te —s. 
or rear car of a train, the object being to pro- ilays, Woodsftield, Oblo The invention bes 
vide a signal of novel form and automatically reference to means for concentering tubular 
actuated to show approximately the speed at | ™ mbers when coupling together adjacent ends 
which the train is moving, so that the engi thereof; and one of the principal objects is to 
neer on a following train may see whether S| ecoreme many former disadvantages and ob 
preceding train is moving fast, medium, or | jections and to provide means whereby the ad 
slow aud regulate the speed of the following | J@ce™t ends of pipe-sections to be coupled 
train accordingly, thus avolding accidents together may be concentered with relation to 

each other, thereby enabling the two sections 
CUT-OUT C. W. Sxyprn, Hudson, N. ¥ of pipe to be quickly joined together for use 
The object of the Invention is provide fot various purposes 
neats for automatically breaking the cireult — : 
pious the light some time after an element | FURNACE FOR TREATING SHEET IRON 
of the cut-out has been manually operated, or AND STEEL.--H. H. Goopsett, Leechburg, 
in other words, to permit the burning of a Ia The present invention has reference to 
dim Nght for a predetermined time after turn furnaces for treating sheet iron and steel, but 
ing the key to break the direct current from | nore particularly to an Improved type of fur 
the main circuit through the filament it re-| pace which may be used advantageously in 
lates tO improvements In cut-out lights and | connection with the process den ribed in an al 
other electrical devices | lowed application formerly filed by Mr. Good 
oem sell In this improvement the process is an 
Of Interest to Farmers. annealing as well as an oxidizing process, 
STOCK-FEEDER.—J. J. Dowet., San Fran MBTALLOPHONE.-F. R. Gootman, Bing 
elsca. - (a) Mr. Dowell’s Invention relates to hamton, N. ¥ (me purpose of the Inventor 
stock feeders, his more particular object being | '* '° provide an instrument in which the 
to produce a feeder in which the supply of sound-producing devices consist of metal scale 
feed ia to some extent under the control of bars operated upon by hammers and to so 
the animals to be fed. The inventor finds that | Comstruct it that the hammers will be pneu- 
animals-—such, for instance, as horses—when | ™@tlcally controlled and the pneumatic devices 
fed by either of certain devices of the feeder brought into action by connection with a suit 
soon learn to manipulate the agitators, so as able electric motor and to provide means for 
to control the supply of food at will. automatically starting the motor when a coin 
is dropped, and automatically stopping the In 
COUN-SILKING MACHINE.—L, 8. Piacx strument when the end of a piece of music or 
ENSTHIN, Easton, Md This Improved machine its repeat is reached 
combines the two very important qualities of 
a movement of a screen-holder which effects 
the rapid passage of the corn through the Machines and Mechanical Devices, 
screens and adaptation for convenient and BINDING- MACHINE FOR WAY-BILIA, 
qiitck removal of the screens individually | ETC.—-C. F. McBee, Athens, Obto. More es- 
white the machine is in operation Removing | pecially this invention has reference to ma 
and relnsertion of a screen occupies but a few | chines for binding together in book form any 
moments, Parts of machine contacting with | desired number of paper or other sheets, as 
the corn are preferably galvanized so that | way-bills, checks, or the like, and one of the 
they can be easily kept sweet and clean principal objects thereof is to overcome dis 
THRESUING AND STRAW-CUTTING MA advantages and objections common to many 
CHINE. J. Sarvrn. Durbam. Canada. The | @ther machines devised for similar purposes 
concave ie dispensed with in this threshing ma The machine may be made of any desired size, 
chine. The cylinder Is provided with diam. | #9d the height of the pile or stacks of sheets 
etrically-opposing diagonally located knives | '° be bound together may be varied within 
which act in conjunction with ledger plates | the limits thereof A leading eastern railroad 
and feed-rollers behind the pilates and the | Company is now using the machine at some 
cylinder not only serves to thresh out the | Of Its stations. 
grain, but also to cut the straw In fine par 
ticles. Means are provided for separating the | Prime Movers and Their Accessories, 
chopped straw from the grain and for blowing SPARK-TIMING DEVICE.—G. A. ELSAsser, 
the chopped straw from the machine, One] yj, and P. M. ELSsasser, Philadelphia, Pa 
feed-roller automatically moves to or fro from | phe invention pertains to a device for timing 
the other, according to thickness of the bed or] ine electric igniting spark in gas-engines and 
spread of material, and means provide for con- | ine like. The objects are to secure in devices 
troiling the speed of the feed-rollers, The | o¢ this character simplicity of operation and 
teeth never beat through mere than two inches construction, accuracy in timing, accurate and 
hefore the straw is cut off, While it takes simple adjustment, small cost of production, 
twelve to fifteen men to operate a long straw | compactness, wide range of speeds, and ready 
thresher, Mr. Smith's invention requires but adaptability for all kinds of gas, gasoline, and 
seven. all other explosion engines employing the elec 





Of General Interest, 
NUT- LOCK J. W 
Db Cc. The invention 
nut-locks, 
nut-locks in 
enya with 
may be applied to right or 
change merely 
paw! 
GATE Hl. MeInecKke, 
this Invention an 
hinges for gates and similar heavy 
the weight of the 
heavy strain upon 
objects of the 
novel construction 
will 


Washington, 
in 
of 


CGRAEME, 
is an 


improvement 
that 
by 


class 
the 
invention 
the 
the 


and particularly 
which 


an 


carried nut 
The 
hand nuts, 
of 


a pawl 
abutment 

left- 
reversal 





necessitating u 


Tomah, Wis 
improvement 


HINGE 
In the is 
in 
whereln 
exerts a 
one of the 
t provide a 
welght of the 
hinge In place 

ART @F MAKING 

F. J. Morz, New York, N. Y, 
method particularly tntended 
perforated sheets used in musical instruments, 
but it is useful in other connections Here- 
tofore perforations have been made by cutting 
or punching them In paper, which involves a 
of paper, an extra expenditure of time 
labor, and alse materially weakens the 
The inventor comprehends forming 
openings In the paper stock while the same Is 
yet In pulp-like form, and subsequently the 
stock thus orificed converted into paper, 
preducing the perforated sheet 


case 
objects 
the like 
hinge; and 
Invention 
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the 


or 


is 
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the 


present 
whereby 
gate operate to tighten 
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loss 
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CONVEYER A. L. Lavepnstrei, Ashland, 
a. This conveyer ts such as used for load- 
Ing coal, iron ore, dirt, and similar material. 
In practice these conveyers usually comprise 
endless chains, which are continuously driven 
ahd have buckets or blades attached to them 
for advancing the material. The object is to 





produce a chain-link of simple constrnetion for 


such conveyer especlally adapted for attach 
ment to the bucket 

DAM.—-J. L. Hotmes, Butte, Mont. ‘The 
Invention relates to metal dams, such as shown 
and described in the application for Letters 
Vatent of the United States, formerly filed by 
Mr, Holmes, The present object is to provide 


a dam for rivers and other waterways to per 
mit of utilizing dammed-up water for use in 
power plants, for irrigation, and other pur 
poses, the dam being arranged to prevent or 
retard the corrosive action of water and air 
om the metalwork of the dam, to properly 
brace the dam and bold it againet tipping 








THROTTLE-VALVE.—H. M. Lorton, At 
lanta, Ga The invention has for an object 
the provision of a construction whereby a por 
tion of the fed steam or other power fluid 
may be admitted to a desired point In advance 
|ef the passage of the main supply of such 
power fluld to its point of operation. An ad 








over in an upstream direction when water is 
withdrawn, and to protect it against ice, logs, 


and other floating matter. 








tric Jump-spark for the ignition of gas. 
FEEDWATER HEATER.—-B. BE. Eastsurn 
and F. lL. Tarta, Montgomery, Ala. The in 
vention consists In a means for introducing 
boller-steam into the feed-water between the 
injector or other means for forcing the feed 
water and point of entry of the feed-water 
into the boiler. This means consists of a pipe 


leading from the steam-dome to a fitting inter 
in the feed-water pipe, and having a 
valve-controlled connection for the pipe from 
the that opening the 
valve of connection steam admitted 
from the into the feed-water, serving to 
ralse temperature thereof, and to accelerate its 
the boller 


posed 


steam~lome, so upon 


sald is 


dome 


movement into 


vantage is, that by graduating the amount of 
steam passing through V-shaped ports the 
main-valve seats are not cut by what is known 
“wire-drawn steam,’ as is the case where 
an ordinary disk vaive is used to regulate the 
amount of steam fed. 

OIL-CONDUCTOR.—J. C. Jones, Tucumcari, 
New Mex. This improvement pertains to feed 
devices for oll-conveying tubes, and the object 
is to provide a device that will insure an even 
and steady flow of oil through a pipe leading 
from a lubricator to a chamber subject to a 
variation in pressure—such, for instance, as 
the steam-chest of a locomotive or engine in 
which the changes of pressure are not only 
frequent and constant but often very great. 


as 


ROTARY ENGINE.--L. Vax D. Swrron, 
West Newton, Pa. Mr. Sutton's invention is 
an improvement particularly In that class of 
rotary engines represented by his former 
patent, and in which cylinders consisting of 
annular tubes are arranged close together at 
thelr lower ends and diverge toward their 


upper ends, so that they afford space between 
them for the operation of a carrier which 
co-operates with pistons in the form of long 
curved cylindrical bodies and operating in the 
cylinders, 

SLIDE-VALVE FOR 
J. W. H. Grernorn, 
J.; Eminy Girrtorn, 


STEAM-ENGINES 
deceased, Spotswood, 
Administratrix. The 


L. 
N 


_ —_____ ———————— a 
slide-valve of steam-engines;: and the objects 
are to remove or counteract the well-known 
defects of the slide-vaive as it now exists 
namely, the unevenness of the valve and the | 
valve-seat resulting from wWear-—and thereby 
to prevent and remove the effects caused by 
the unevenness, such as loss of steam, coal, 
or other fuel, machinery and money. The 
slide-valve is self-regrinding. | 

STEAM-BOILER.—C. A. Sturm, Castlerock, 


the object of the inven 


and improved 


In 
to provide 


Wash this patent 
tor a new 
boiler which is simple and durable in 
tion, cheap manufacture, and arranged 
utilize the burning fuel to the fullest advan- 
and with a view to generate steam quickly 
economically. 


is steam 
construc 
to to 
tage 
and very 

Nots.—-Coples of eny of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





Bu ness and Personal. Wants. 


READ THIS COLUMN CAREFU "LLY. You 
will tind inquiries for certain ciasses of articles 
numbered in consecutive order. If you mann 
facture these goods write us at once and we will! 
send you the name and address of the party desir- 
ing the information. iu every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO~7 








Marine Lron Works. Chicago. Catalogue free. 


Inquiry Ne. 7151.—For manufacturers of springs 
wound by a key and run for five or ten minutes. 


For hoisting engines, J. 8. Mundy, Newark, N. J. 


Inquiry No. 7152.—For manufacturers of low 
pressure condensing engines of 4t 10h. p., suitable for 
driving a ventilating fan im public school buildings. 

“U. 8." Metal Polish. Indianapolis. Samples free. 


Inquiry No. 7153.--For manufacturers of 
chine for cutting tub butter into one pound prints. 


2d-hand machinery. Walsh's Sons & Co., Newark, N.J, 


Inquiry No. 7154.—For manufacturers of chain- 
making machinery, suitable for modern chain works. 


ma- 





Perforated Metals, Harrington & King Perforating 
Chicago. 


Inquiry No. 7155.—For manufacturers of colored 
marble for decorative purposes. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falls, 0. 
Inquiry Ne. 7156.—For manufacturers of ma- 


a 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry Ne. 7157.—For manufacturers of small 


e hine for burning impressions on wood and leather. 


toys. 
Marketers of meritorious inventions and specialties 
throughout the world. Tatem Mfg. Co., Buffalo, N. Y. 


Inquiry No. 7158.—For manufacturers of roller 
skates. 

I sell patents. To buy them on anything. or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 7159.—For manufacturers of endless 
canvas aprons. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Machine Company, 

Foot of Fast 138th Street. New York. 


Inquiry No. 7160. 
machinery. 


—For manufacturers of bakery 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 4th Street 
and Packers Avenue, Chicago, Il. 

Inquiry Ne. 7161.—For manufacturers of chain 
dish-rags. 

Sheet metal.any kind, cut, formed any shape. Die- 
making, wire forming, embossing, letterinz, stamping- 
punching. Metal Stamping Co., Niagara Falls, N. Y. 

hnquivy No. 7162.—For manufacturers of ' 

¢@tal Polish.” 

Manufacturers of patent articles, dies, metal stamp- 
ing. serew machine work, hardware speciaities, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 9 #43.-~ Wanted, address of Sterling 
Water Tube Boner Co. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atortes, 48 East 80th St.. New York. Write to-day. 
Inquiry Ne. 7164.—For manufacturers of appa- 


ratus for Turkish, Kussian, vapor, electric and spray 
baths, 


* Vale 





W ANTED.—Thorouzhly experienced practical ice ma- 
chine—and Corliss engine salesman for concern in mid- 
die West. State experience, age and salary expected. 
Address Salesman, Box 773 N. Y. 
Inquiry Ne. 7165.—For manufacturers of ma- 
chivery for making muriatic or bydrochioric acid. 
PATENTS ON DREDGES AND DREDGING MACHINERY 
FOR SALE.—By reason of the death of Ralph R. Os- 
geod, valuable patents, having a lung term to run, are 
offered fur sale. For terms communicate with 
The Albany Trust Company, Executor, 
Albany, N. Y. 
Inquiry Ne. 7166.—For manufacturers of fiat- 
headed tacks. 


Inquiry No. 7167.—For manufacturers of steel 
strings for musica) instruments. 


Inquiry No. 716S8.—For manufacturers of gas- 
makibg Machines. 


Inquiry No. 7169.—For manufacturers of glass, 
che wp watches, jewelry and chenp phono :raphs; also 
address of jobbers who supply mail order firms. 


Inquiry Neo. 8 90.-Wemed, address of company 
sinking deep wells. 


ee, Ne. 7171.—For manufacturers of small 
itable fur small cloc 


Inquiry Ne. 
cally welded wi 
other woman 
Inquiry Neo, 7173.—Wanted, address of any who 


1 snc in new insulators or substitute for 
ru 





7172.—For manufacturers of electri- 
re hoops or bands for wooden pails or 





in ty Ne. 7174, For manufacturers of novel- 
“= and patented articles,such as shear sharpeners, 
etc. 


Inquiry Ne. 7175.—For manufacturers of differ. 
ential plyers. 
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saa sd 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents w'll bear in wind that 
some answers require not @ littie research, and, 
thongh we endeavor to mply to all either by 
— = or ip this departm~nt, each must take 
is t 

Buyers wlaning to purchase any article not adver- 
tised in our columns will be furnish ith 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(9730) E. H. 


magnetic 
this year and 


B. asks: Can you tell 
variation for North Dakota for 
following three? <A. The mag- 
netic declination for North Dakota is given in 
the tables published by the United States 
Geodetic and Coast Survey for 1902 as from 
10 deg. 32 min. EK. at Grand Forks to 16 deg. 
E. on the Canada boundary in 105 deg. 
west longitude. There a large 
the eastern and western 

The rate of change for 
decrease per annum. The 
refer give the variation at 
State. As you do not give 
give more definite in- 
in Lamoure County, 
24 min. in 1902, 


writes: In your 
1905 (No. 0594), 


me 


55 min 
30) =min. 
difference 
parts of 


is 
bet ween 
the State. 
the State is 4 min. 
tables to which we 
many places in the 
your county, we cannot 
formation. If you are 
the variation was 12 deg. 
(9731) G. J. B. 

Notes and Queries of April 1, 
you say that the curvation of the earth is 8 
inches for mile and 32 for two miles, 
This is right (approximately) when running 
an east-and-west level but ceases to true 
when running north and south, or else the 
doctrine that the north-and-south axis of the 
earth 26 miles shorter than the east-and- 
west axis must be false. It easily evident 
that if you run a level starting from a given 
point on the equator and running west through 
90 deg. of are with & inches allowance for 
each mile and should then start at the same 
place on the equator and run north through 
90 deg. of arc, you would come out up in the 
air at the north This would be equally 
true if you run with equal 
fore and back sights. A instrumental 
level is a series of short whose ends 
are equidistant from the center of the earth, 
and paradoxical as it may seem, a true level 
is a true circle. It is literally true that the 
Mississippi River runs up hill, else its mouth 
could not be farther from the earth's center 
than the source. It is also true that river 
of the same levels could exist in an east and 
west course, unless its source was under- 
ground and should rise gradually to the 
surface. The levels of the Amazon River are 
most decidedly different from the Mississippi. 
A. Definitions are the safeguards of a discus- 
sion. Unless words are used in the same sense 
by both an argument a discussion Is 
not profitable. And when you state that “an 
east-and-west level is not the same as a 
north-and-south levei” and that “the Misissippi 
River literally runs up hill” it is evident that 
the terms “level” and “up hill” need definition. 
We cannot agree to either expression in the 
sense in which the dictionary requires us to 
use terms. If we define level, probably the 
term up hill will take care of itself, since it 
must be defined as departing from a level by 
rising above it. The Century Dictionary, 
which is usually considered as good authority, 
defines a level as “an imaginary surface every- 
where perpendicular to the plumb line, or line 
of gravity, so that it might be the surface of 
a liquid at rest. Every such surface is ap- 
proximately that of an oblate spheroid, as the 
sea level, for example, is.” This seems very 
plain. We cannot think that anyone would 
maintain that the sea from the latitude of 
the source of the Mississippi to that of its 
mouth Is uphill, yet if the river flows uphill 
surely the sea also flows uphill, and a ship 
sails uphill in the northern hemisphere here, 
as it sails south. A level is not a surface 
equidistant from the center of the earth, and 
is never defined as such. That would not be 
a level. Water would not lie upon such a sur- 
face, and a level run north and south does not 
differ from one run east and west. It is non- 
sense to say that a level is run differently in 
ene direction from what is done in another. 
The only difference is that centrifugal force 
acts to modify the level north and south, but 
the liquid of a level, the ship on the sea and 
the waters of the flowing rivers, al! are sen- 
sible te the action of this force all the time 
and everywhere. A level is the surface of still 
water, and the water of a south-flowing river 
at its source in the northern hemisphere is 
above the level of its mouth, and the water of 
this river flows down hill from its source to 
its mouth. 

(9732) W. C. W. asks: Are there at 
present any annunciators which have one wire 
only running from the push buttons to the 
indicator? <A. We do not see how there can 
be any possible way to wire for several pushes 
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sides to 





snoutey Ne. 717 For manufacturers of dish- 
washers for ordinary use. 





om an annunciator so as to ring from several 
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places by a single line wire, as shown in your 
There is none on the market at present 
One wire must be 
y around the circuit, 
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e. BARNES COMPANY, Rockford, tit. 
European Branch, 149 Queen Victoria 8, Londo, B,C. 


Grape, J. Johnston 
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Cushions or ‘similar articles, border for, A. 
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Door and window screen, 0. B. Jacobs. 
Door closer, G. Gb BET Omics cdegee vs 
Door securing means, L. A. Leon......... 


Double clasp, F. 0. Brockhaus........... . 
prewme — Ww. L. EB for al peeees rh 
ry ne ey lin means for ise! are ng 

fluids fre = he D. Tackabe eee 





Dusting machine, J. Baur 
Dye and poking same. 





Dye, making a yellow * guifur, J. Hoerlin. . 
ing apparatus, J. Marshall .... o 
if we jet to black, } 4 i 
ing apparatus, KE. 
= candling ak BE. H. 
eerie cesrens overnor, H. ‘* Sandell. . 


Electric light. “haters, R. W. Morgan...... 
Electric motor feed regulating wis, 8. 

WW. “WMA .ocnrccosccosccsccescecs 
Electric motor, rhevstat, and belt tight- 

ener, combined, H. 8. Graber.........+ 
Blectromechanical regulator, J. L. Routin.. 
roaches yg device, H. Schuessier ...... 
Engine roll, ee ee eee 
Engine speed regulator, explosive, Parsons 

Be MCMMOR occ cccccccccesccconsecveces 
Engines, incandescent igniter for explosive, 

famsmanmn & LOW ..ceccccerseecerces 
Svaporator, A. P. Geer ...c.ccecseeevneee 
Excavating machine, W. “Marshall ....... 


Explosion engine, Soller & Hottinger...... 
Explosion engine, H. O. Westendarp...... 
Fare receipt form, cash, H. P. Mussen. 


Fastener, G. A. Holmes .......6..++ee008 
Fastener, separable, H. R. ‘Baker cnereces 
Faucet, E. A. Rider ......... 


ae A, “gee ‘Gur fender. 
Fender, T. O. Sharp .....-..-.+++- 
File, loome leaf, N. Niverville...... 


Filter, G. M. a Bieacedas beens 
Filter, H. w= aha a aided d ceaseless ins 
Fire curtain, ater, 'L. Potthoff......... 


Fire door operating device, automatic, W. 





ye extinguis! 


Fish dressing machine, E. A. Smith...... 
Fishing net, A. 8. Cornet ........- i. 
Fishing rod, J. B. Tuttle .........+.++-s 
Fixture support and canopy, ‘combined, W. 
BH, WMUGRGES .cccccccscccrcess én 
Floor construction Ae omy lL. Viesst...... 
Floor, elastic, C. ‘a 
Flower making device, artificial, J. Lieval. 
Flowers, packing, shipping. and display 
frame for cut, J. M. Clark.... as0* 
Fluid pressure mechaniam, C. C. Farmer... 
Fluid pressure regulator, W. T. Croslen... 
Fiuid volume and eeaneane oenety T. B 





| ares : 
Flushing egeesstes. * W. Scott 
Fly trap, B. Jacob “— dwihe ous thease 


Folding box, J. B. Le Cuyer, y PE RRR ROD 
Foot covering cleaner, C. ©. Childers. . . 


Frame fastening, R. G. Fraser .......+.- 
Fuel burning apgeretun, Cc, J. Coleman.... 
Fume arrester, MAWSON . «66. scenes 


heater for, Houze & Hurrle.......+-. 
Furniture and the a, priming articles ot, 


Garbage cremator, W. D. Walters 
Gardening, artificial shading for, H. D. 


Garment book, G. Stricker ....... oaen 
Garment supporter, M. E. Duckworth.. 
Garment supporter, H. H. Wilson 

Gas check, BR, BrP. cess 

Gas generating plant, T F. Fitzsimmons. . 
Gas, making, D. MeDonald ove eas 
Gas producing apparatus, J. Luhbne.......- 
Gazogene, A. Bruce : 


Coldwell. ......+.+- 
Gearing, variable speed, F ui. Dyer 
Glass articles, apperasne for making, J. 
ower 


ead for, W. D. Fredrick.........+.... 
Glas apeng, “on furnace, a wate e008 Ghdos 
Glass tank, ’ ° 
Glasses, base Fg i. Smith sameatacr cious 


Governor, —-— boiler furnace nabemntte, 
3. DT weccscccscesceesesies 
Grain shocking machine, E. A. Mainguet.- 
Grain sorter, H. EH. Marot .......0--s00+5 

Grain storage tank, ocher & Dethiof. 
Grinding roll, G. B. Nutt ..........5+- 
Grindstone, 6G. fatolnenberg ob eensies eae 
Gun_ firing mechanism, peeechs loading, R. 


t 
Gun, trap, ©. D. Lovelace .......6.60s000> 
eh: Be: Mh OE bocce esscpetaeosabnes 


Harrow tooth fastener, G. E. Biaine...... 
Dervecuee and binder knotter, grain, Ll. KE. 














Heating device, E. C. Steen ..... es 
Heating system, hot maaee, Thissen % 
vender Putten ...... eracessceswes 
Hoe, vinevard, H. Matthiesen . 
Hogs, ete., device for catching ‘and hold- 
ing. D. P. Funk .......... 
Hoist or ele ator, ©. A. Juhl .... 
Hoisting machine, W. A. Tompki Ne 
Hoisting me-hapism safety device, Fe 
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dential can do this. 
and send it in to-day. 
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Packs on pack animals, means for “faste n- 
; ¢€ . .. 796,888 
Painting machine, wheel, Moran ... 796,442 
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Price, 85.00 in Cloth. $6.00 in Sheep. $6.50 
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Over 200 in use on Pacific Coast alone 
in, India, Central America, Sandwich Islands 


Wood, Coal, or Oi) | 

Hauls 50 tons, takes grades 5 to 25 per | 
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San Leandro, California 
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Sight and force feed lubricator, Ivor & 
Ward .... 





Sign, electric, ©. T. Bradshaw........... 796,559 
Sign, illuminated, G. EK. Turner.........- 706,475 
Sign, illuminated, D. F. Duck 

Gate; BH. Temes ccc cvecccscesec 

Sled runner, M. E. Good .... 

Soot catcher, J. Klein .... re 

Sound record shaving mac hine, 

Sounding device, S. Earle ...........4..008 

Spark arrester, T. Nimmo ............+0+ 

Spear, R. W. Butler .... 

Speed limit controller, F *‘Lundsten...... 796, 
Spinning, doubling, and twisting yarns or 

threads, machine for, W. Gaskell.... 796,716 
Square, detortion timber, J. Herche...... 796,646 
Stability to unstable bodies, means for im- 

re ce COS Oo wcece sy 796,893 
Stacker, swinging, C. A. Beethe .......... 796,624 
Stalk cutter, J. R. Weatherly .......... 796,884 
Stanchion, cattle, C. W. Mayer. ..+. 796,622 
Standards simultane ously adjusted, ‘twin, 

. W. . o> . 796,815 
Station and “Program indie: ator, A Hi. 

Wood ‘ Sobdséceeis cee 
Steam engine, J. i. Hoye! “eee -s sees 706,654 
Steam generator, D. Crowther .... . 796,565 
Steam generator fire box, D. Crowther... 796,566 
Steam separator, C. E. Huxley... .. 706,429 
Steam trap, H. H. Humphrey .. 796,516 
Sterilizers to mouthpieces, device f« or apply- 

ing, O. H. Savage .. . 796,007 
Strainer, M. C. Hernan .. ... 796,910 
Suspenderettes, I. N. P Stokes. . ..s+ 796,879 
Suspenders, H. KB. 8S. Chayes ........... 796,414 

| Swingletree connection, C. A. Roas...... 796,454 
Switeh throwing device, EB. Jones........ 796,581 


| Switchboard for meter tests, R. A. Danae, 796,821 
| Synchronizing system, P. Ribbe T 
| Table, A. OMS. chs én ap oebies 

Tank lug, E. N. Harmon 





Telegraphic receiver, A. Muirhead........ 796,597 

Telegraphic transmitter, A. Muirhead..... 796,508 
Telegraphy, electric. A. Muirhead........ 796,596 
Tele “graphy, receiver for use in wireless, 

Branly .. os shbecdepecnsene 796,800 
Telephone call mec hanism, ‘T. iB. ‘ Campbe ll. 796,562 
| ‘Te ‘lephone system, K. B. Miller............ 796,441 
Telephone system, W. W. Dean ....... 796,568 
Theatres, ete., signaling caparates for, 

We). Gb. SEE - civ abeeens ceqahee Gadensa’s 796,920 
Thill iron, C, Hellrath .......... 796,967 
Threads, device for the manufacture of 

artificial silk, R. Linkmeyer ...... 796,740 
Threshing machine, Davis «& Lehen 

WEY napecewhs oss rasebokons pine beamed 796,567 
Thre shing machine ‘bagging attachme nt 

R. s WPMD cegacasoveatecvec.ceuata 796,477 
Ticket cabinet, W. Camph ...........-.+5> 796,700 

Ticket, transfer, W. C. Po hs i dadcesanioa 796,979 
Tiles, brick, and the like, manufac ture of, 
J FR aaa 796,918 


Time recording device, A. D. ’ Ray ° 
ees Ms WO CONES oc vcvrecsces ; 
Tire and rim, J MM 2, cn von ta tee 
ae Geese: Ge. Wis SEM iscctcéaccdes ews 





Tire setter, B. Ballenger > fiasaaw 5 
Tobacco box, plug, F. E. Bowman.. .-» 796,558 
Tobacco pipe, N. B. Stone.... --» 706,618 ! 
| Tongs, lifting, J. P. Hall. . . 796,642 | 
Tool, C. S. Sehultz. 706,356 


Torpedo, railway signal, Dutcher & Peter, 
796,570, 796,571 


Tower, rotary pleasure, W. R. Snyder, 

reissue gcnbaedeees tee «s+ 123,877 
Toy, F Hordich see ores 706,725 
Track sanding device, W. H. “Kilbourn... 796,976 
Tree guard, M. B. Lioyd . 000500086 Ee 





Trolley, W. P Wiemann. * 796.482 


Trolley appliance, F. P. Crin 






Trolley catcher, 8. J. Buckland. ..+ 796,607 
Trolley wheel, J. C. A. PN wectcvceceves 796,869 
Trousers presser, H. A. Tenent.......... 796,471 
reek, W. Ei. AreROGPO cc. co vcccccccocsne 796, 792 
Truck bolster, car, J. Schaffer ‘ -» 706,457 
Truck, car, W. F. Kiesel, Jr......... . 796,733 
Truck for moving heavy loads, G. Benisch. 796,705 
Tubing for shafts and tunne is, construction 
of joints in, R. Hoffmann . . 796,425 
Tubing, making lapweld, Se huhmann & 
Matheson .... é R 796,535, 796,038 
Tuning pin protec live eap, i. B. Rosen- 
crantz rr -«» 796,677 
Turbine, fluid, J i K. MeCollum....... 706,444 
Turbine governing mechanism, O. Jung- 
gren kbs cubes esemaea ie 796,518 
Turbine gove: rning mechanism, elastic 
ies Ee MENS scons daleve cuhbes 9% 796,451 
Turbine, reversing, L. Heilmann........ 796,721 
Turbines, nozzle for elastic fluid, 0. 
ER PS Fae 





fypewriting machine, G. W Sherin.....- 796.670 

fypographic machine, H. A. Agricola, Jr. 796,790 

U —, handle, detachable, B Roth- 
i 


SON, Ws Es, BEAR. 6 oe ec ccescsiccet 796,510 
vee, Withers ......60. «++ 796,487 
Typewriter cover, J. L. Ramsay . T6864 
, 
" 





796,455 





Union, J. T. & G. w. Hayden.......... 706,644 
Ureay, making, Foersterling & Philipp..... 796,713 
Uren handie, C. B. Stephen ........... 706,465 
Va and choker for operating hydraulic 

resses, automatic change, A. W. 

a errr rerrerrey ceri rere 796,635 
Valve, Bate, ©. Jaeger ...cescveccccsaccce 796, 430 
Valve, hydraulic, W. G. Chryst..........- 796, 896 
Valve re iring machine, Kardatzke & 

CE. acces ch cddhecbeensducteodeces 796,731 
Vehicle brake apparatus, E. H. Johnson. 796,654 
Vehicle evener, A. L. MeGregor * 796,598 
Vehicle spring, L. L. Sheddan ........... 706,874 
Vehicle wheel, F. A. Seiberling. 796,873 
Ventilator, W. H. Jardine .............- 796,914 
Vessels, apparatus for taking up the slack | 

in the steering ropes of, J. F. Han- 

CO. “Gosvterseathwebeeles thas cdeseban o's’ 796,720 | 






Veterinary mouth speculum, M. MeNalley. 796,85: 
Wagon, en . A. Schmitt or ‘ 796,76 
Wagon spind 


Wagon standard, J. H. Cook.............. 796,814 | | 


| Wall, J. A. Ferguaon.......... 796,830 to 796,835 
| Wi all coating composition, B. F. Reed.... 796,004 
w arping machine electrical stop motion, R. 

POND oo. co ictaut Koby teweseesas ure 796,491 


lw sane can, M. E. Gray aceeeees oie 
Water closet, D. 8. Schureman ... 
Water closet, J. F. Leanhart ..... 





Water closet flushing valve operating mech- 


anism, J. EH. Fitzgerald ............ 796,835 
Water elevator, windlass, L. Y. Randall. 796,952 
Watcr heater, A. Winter .....-.....0-00. 706,548 
Water heater, J. McCartney ............. 706,024 
Water tube bollor, J. Kennedy............ 796,975 
Weather strip, A. Lorshbough ........... 796,742 
Weft fork mechanism. W. H. Redding .... 796,761 
Weight for reciprocating de vices, variable 

return, H. J. Leschen ..........-2.00. 796,739 


Weight supporting device, A. Maloney... 706,580 
Well cleaning out device, Osborn & Young. 796,446 











Whalebone substitute, E. M. Bossuett..... 796,790 
Wind power mill, J. Maiz ................ 796,588 

| Winding machine, bobbin or quill, Wilde 

| SOD 6 ccc ccna nbeneedetcessnces 796,885 
Wire drawing dies, machine for forming, 

I BI Te ree 796,726 
Wire fabric machine, C. M. Lamb........ 796,665 
Wires. clamp for attaching ground, G. R. 

RRO OUER © i onc ccdcsscagcaccccestccece 796,797 
Woodworking machine, J. Warren ....... 796,779 
Woodworking tool, H. Simpson .......... 706,537 
Wool, separating extractive and adhesive 

matter from, A. P. Quackenbos ...... 796,530 
Wrench, B. C. Davis «+ 796,822 
Been Seek, Ls Hi WOM chs ccccesceccccvccess 796, 962 

DESIGNS. 
Chair frame, G. Stickley .......scecseees 37,508 
Chair frame, dining, G. Rete kley .......... 37,007 
Fabric, pile, F. EB. Kip ......... 37,500 
Inkstand, F. M. pe EFS RF "87,504 to 37,508 
BONO, GO. MEAMER ons ciecccrecccscoeccces 37,503 


TRADE MARKS. 


Alterative solution for the treatment of 
mucous membrane, Kress & Owen Co.. 45,160 





and alumini alloys, Pittsbur, 
maGmetion CO. vciseres ccorcienss 45,084, 45,085 
mae wagon and carriage, Concord Axle 


king powder, J. C. Grant Chemical Co. iss 
| Baxing powder, Sherman Brother. © Co.... 45,265 
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Postpaid 


Pipe weighs 


one ounce only 


300 YEARS SCIENCE ELIMINATES 
POSSIBILITY OF A BURNT TONGUE 


fusion—1, ey mS 










capacity bowl 
eeu 81 one. Guarantee With Each Pipe. 
ail Potentes by Physiciaus 
a, No trade Intervention. Correspondence earnestly asked 


Please send for booklet 


THE “A.C.” PIPE CO., 807 Times Building. Broadway & 42d St., New York 








Seconds count. Be ready at the start with 


and you can om ong pend to oe 
A sone. me OoenS FOR information 
a 


BADGER en EXTINGUISHER ©0, 
se 


BK EAGLE BRAND 





Badger’s Fire Extinguisher 










Portland St.. Boston, Masa. 












ONION SKIN FINISH CARBOW PAPER 


pel a ea 

Fag ae 

superior machinery. by pee po 

Fen’ Peadl oc Fypewriter Carton,” 

AMERICAN RIBBON AND CARBON COMPANY 
206 Mill %., nea Sadccaasd N. ¥., U. 8 A. 








You Have a Telephone In 
Your Office, Of Course 


THE MIETZ & WEISS 






fend tor Dleutiase, 


Catalogec. and Most 





Have you one in yourhome? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 








tract Dept., for full information PAN TOG $ SEX EXTUPMANS - 
x R i 


Se pee et pee paw os your trousers 

















New York Telephone Co. 15 Dey Street hie Fa posits ely prevent 
— ee rane rosecnan vo = oat te Jou any 
ROTARY PUMPS AND ENGINES, 

Their Origin and RevGeppent.<-& .—An a portent series of om Stet rsceaei Ss ory sain 
j= yt os, ee 1588 and illustrated with clnir Senate, Te rise an “ter 
ings showing feo | Conearaasen of various forms of descriptive folder and price. 








a justrations. Contained in 
borrLeMEnts 109, 1810. 11th. Price 10 cents ae 1919 Olive Bt, Bt. Louis, Mo. 


‘or sale by Munn & Co. and all new 











D THE HANNA MPG. CO. 
Engiacering Instruments 


382 River Street, Troy, N. Y. 
Illustrated Catalogue on Application 























detachable, J. H. Tynes... 796,542 | 











‘The Stately Homes 
of England” 


of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 
they could not match the luxurious modern dwellings 
illustrated and described in 


“American Homes and Gardens” 























the new monthly magazine for all Americans appre- 
ciating the ‘‘ home.”’ 

This unique publication, every issue of which is a 
veritable edition de /uxe, introduces the reader to the in- 
teriors of the finest homes in America, shows how the 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
en and the planting of proper flowers. It tells how 

ric-a-brac should be displayed and pictures hung so as 
to get the best effects. 


Subscribe Now, and Include the Beautiful July and August 
Numbers, 7 which will soon be Entirely Out of Print 


Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc., where possible. 

All home lovers are delighted with the magagine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the more magnificent “ million-dollar 
dwelling.’’ It is intended alike for the economical and the luxurious. 


72 pages each issue. 25c. per copy. $3.00 a year, in advance 


MUNN & CO., Pustisners, 361 Broadway, New York 








von. OIL ENGINES 


by Kerosene Oil, Fuel il, 
Masi 
















































Scientific American 








‘AUGUST 19, 1905. 
























Build Your 
Own Boat 


BY THE 


Brooks System 


if you can drive 
a nail and cut outa 
jece of material 
rom a full-sized 
pattern you can 
build a cance row-boat sail-beat or launch 
in your leisure time at home, and the build- 
ing will be a source of profit and pleasure. 









































All you need is the patterns, costing from 82.50 up 
and materials, from $5.00 up The tools are 
every household, Patterns of over 40 styles and size 


all lengths from 12 $5 feet 
the Brooks System consiss of ont size 
inted terns of every part « 
par detailed instructions and verking ‘illustra 
tions showing cach step of the work—an itemized bill 
of materia I'required and how to secure it 
Ovet aan amateurs successfully built boats by 
Brooks System last year. Fifty per cent. of them ha 
built thei¢ second boat. Many have established the 
scives in the boat-manutacturing business. 
' ents 100-page . 















Brooks Boat 
Mfg. Co. ¢ 


Ovigipators of the Patter 
Sys of Boat Hullding 





( 
408 Ship Street 
Bay City, Mich., U.S.A. 4 








RADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientific account has 
peen oublished than that contained  SCIENTIFIK 
AMERICAN SUPPLEMENT 14239. The paper presents 
all that is at present known about radium and the radiv. 
active substances, Price 10 cents, by mail. Munn & Co. 
“1 Broadway, New York City and all newsdeailers 












SINGLE BARREL 


SHOT GUN 
“The high-grade single gun." 


Simplest “take-<down" gun made. Top 
snap; center hammer; rebounding lock. 
12,16 and 20 gauges; automatic and non- 
ejector styles. our dealer can supply 
or we wiil sell to you direct. 

Dlustvated Seemeuetels about our com- 
plete ine—F REA, 


HARRINGTON & RICHARDSON ARMS CO. 
Dept. S Worcester, Mase. 
Makers of H & R Revolvers, 
































BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN 8ST EMENT 11336 
Price cents. For sale by Munn & Co, and all news. 
Gealers. Send for catalogue 







































COrveant 1906 OY GOL ee 


Two Strikes and the Bases Full 







~ worth of ~ 

6 Gibson Proofs # 

mounted and all ready 
for framing 

Upon receipt of $2 (stamps, draft or money 
order) we will send by mail, prepaid, The 
Gibson Monograph—‘‘ Charles Dana Gibson, 
A Study of the Man, with Some Recent Ex- 
amples of His Best Work.'* This is a beau- 
tifully printed volume measuring 15 x 10 inches 
In addition to the thirteen choice illustrations 
printed in the text there are six full-page draw- 
ings in his very best manner that are separately 
mounted on heavy matboard, ready for framing. 
The results are particularly dainty and pleasing. 
We have never sold these proofs for framing at 
less than $1 each—the demand for them is 
constant, The price of these six alone without 
the text or accompanying illustrations would be 
$6. This is the only book on the foremost 
American artist. For a two-cent stamp we 
will send a catalogue showing small facsimiles 
of the six pictures and the cover. 

















Appams Tur Bustvess Orrice, Cortiee’s 
$12 W. 13th St., New York City 






















Keer, Chr Brewing Co. . 

Keer, McAvoy Brewing Co 

There lager, Chattanooga Brewing Co 

* Bee Lag 4. Gahm & Bon . 

few lager, Grand Kapids Brewing Cu 

Bouts aud shoes, dressing for the uppers of, 
( lL. Hauthaway & Sons . ‘ 

Boot nmi shoes leather, Bay Stats Shoe 
& leather ¢ f N y 4, 150, 

Is s and shoes, leather Wherf & Mar 
shall 

ih ts and shoes leather il. « Jenney 

Roots aml shoes, leather, Roberts & Hege 

| Boots and shoes, leather, Stephen Putney 
Shoe ¢ 

Boots om md slippers leather amd 














leather and cloth, G. F. Daniels & ¢ 
Brandy John Ellwange (* 





Bread cakes biscuits and) crackers 
Wagner Baking + 
Buggies phactons. surreys driving and 
spring Wagons, et I ‘ Tebbetta & 
Sous Carrlage (Company 
Be *, phaetons, surreys, driving wagons 
ving wagons, and like vehicles, Com 
monwealth Car +4 Company 
Buttons cloth vered and pearl i \ 
Austin & ¢ . 
Calculating machines, key operated, Felt & 
Tarrant Mfg o . 
Callcoes American Printing Company 
$5.08 to 
Canned fruits and vegetables, Blow mg 


canned fruits li 








‘ tits and canned 
Reoncoront 
( Ivins Dietz & 
Cs ir Company 
‘ loading firearms 
Armes ¢ 
( National Matlleable 
Casting mpat 
Castings steel Aultmar a Pay lor Ma 
chine Company 
Cement, glue “1 paste, adbesiv Wright 
& Cummings 
Cement leather t \ stei 
Cement, Portland, Virginia Dertland Cement 
Co 
Champagne and still wines, Steuben County 
W ine o 
Cheeolate Creamea Proctor & Whit: 
Cigarettes Atephan Brothers 
Cigars, “ Nichols 
Cigars ’ Pendas & Alwar 
Cigars, Frank H. File & Company 
Cigars, { t Miller 
(‘igares ‘ Selry 
Clasps and festeners for personal wear, 
American King ¢ . 
Cleansing preparation fer external use and 
for shampooing, ¢ Ammen nad 
Cocks valves umd = fittings William T 
Bonner Co 
Coffer 1, Ww Hamblet 
Coffee Levering Coffee ¢ 45,121 t 
Coffee Park & Tilford 
Cologne wate and the perfuno I 
Hoyt & Company 
Corda, lines, twines, and ropes, Silve Lake 
Company 45.216 
Cotton dreas goods, H. W 4. Page 
Cotton piece goods Naumkeag Steam Cot 
ton (« 
Cure for headaches, colda and indigestion 
Capudine Chemical Company 
Cure for piles, Pineule Medicine ¢ 
remedies, pile J Ww Davis &- 
Fuehrer 
fillings & Spencer Company 
Digestive preparation Fairchild bros «& 
Foster 
Digestive preparation, artificial, Fairchild 
Bros AY oster ° 


Disinfectants, West Disinfecting Company 

Dyes Monroe Drug Co 

Electric generators, parts and attachments 
therefor Motsings Device Manufactur 
ing Company 

Electric plugs and. receptactes, Marshall 
Electric Mfg. Co 

Emeollient and medicinal preparation for ex 
ternal and internal use, Chesebrough 
Mfg Co 

Ba velops Outlook Envelope Compan 

Fabrics for coat and sleeve linings, H. W 
Smith 

Filing cases tranefer and binding cases, 
letter, ¢ ‘ Dilte Co 

linger rings, Osthy & Barton Co 

Flavoring extracts and fruit syrups and 
jJulces McCormick & Company 

Flour, wheat, H. D. Fallis & Co 

Flour, wheat Pillebury-Washbuern Flour 
Milla Company 45,179 to 

Flour, wheat, W J. Jennison Company 

Food or peptone preparation artificially 
digested, Fairchild Bros. & Foater 

Fruita, dried and evaporated J 8 
Twombly iv ‘1, 

(ias heater, which ts applied to a gas jet 
on a chandelier, wall bracket, or table 
stand, ©. R. Bannihr 

Gin, Dreyfuss, Weil & | 

Gin, J. W. Kelly & Co 








Gin, &r ndheger 

Gloves, Journeay & Burnham $5, 104, 
Glue, MeCormick & ompany 

Guano, F. 8. Royster Guano (+ 


Gum, chewing, Kola Chemical Co 

Gum washes, J. J. Ottinger 

Gunes and parts thereof, Hunter Arms Co., 
4.248 to 

Hair curlers, Magic Curler Company 

45,148, 

Hair curling preparations, J. A. Patlia Co 

Hair pias, De Long Hook & Eye Company 

Ham, smoked beef, and bacon, L. Meyer.. 

Hames, bacons, and tongues, H. Koster 


Handles for axes, hatcheta, et Be. 5 
Force Handic Ce oe 
Harmonicas, mouth, Firm of M Hohner, 
H.1sl to 


Hats, Moore Smith Co 
Hats, F. W Seybel Co. y 
lieaters, water or steam, Kewanee Boiler 
Company ‘ 
Heating systems, bollere for steam and 
water, Kewanee Boller Company 
Incubators and brooders, G. H. Stahl 
Knives, butchers’ knives and cleavers, table 
amd carving, Landers, Frary & Clark 
Laxatives, KE. Puehrer 
Leather of all kinds, kid, F Blumenthal 
Co . . 
Lenses and disks for railway semaphore and 
other signal lights, J. ¢ Baird ..... 
Macaroni and spaghetti, E. P. Sholl & © 
Malt extracts, Valentin Blatz Brewing Co.. 
Mattresses, Crescent Mattress Co ee 
Medical tonics, Maas & Waldstein Co 
Medicated adhesive plasters, G. Mortimer. 
Medicinal campudats for the cure of 
catarrhal d'seases of the head, Ely 
Brothers : ee 
Medicinal preparation in the form fa 
mixtore used as an antiseptic, germil- 
cide, and besling agent, Henry Neil 
Chemical Co 
Medicine for purifying the blood and the 
eure of syphillia, gleet ete., Foerg 
Remedy Company 
Medicines for the cure of diseases of the 
respiratory organs and fer use In cases 
of fever and = appendicitis Pneutho- 
Phthysine Chemical Mfg. (« . 
Metal partaking of the nature of aluminium, 
F M. Murphy . 
Mineral water, nataral, Stafford Mineral 
Springs & Hotel Co 
Music note sheets, perforated Harry H 
Juelg Company . 
Nalls, tacks, and thumb tacks, Berbecker 
& Rowland Mfg. Co eeccee 
Noodles and vermicelli, W Boehm. ....... 
Ointment, H. D. Nobles tos 
Packing, asbestos, Bestosking Packing & 





PD 2. careecenchoheshseeeehenened 
Padlocks, W. Bingham:Company .......... 
Paints and enamels, Phoenix Paint & 


Varnish 


|) Se Treerreerrrrrrreti rity 


























Jiu-Jitsu Instruction by President Rasenevelt’ S Teacher 


JIU-JITSU INSTRUCTION 6c. 











NATURE’S F 
WEAPON 
THAT 
NEVER 
FAILS 
we 
MAKES i 





a SMALL 

45,296 MEN 
45,108 STRONG 

45,076 GIANTS 

15,000 


45,168 
45,161 


in, 





5.106 






a FREE instructions 


THE AMERICAN COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 
378 Boylston Street, Boston, Mess. 





Japan succeeds be- 
cause of the physi- 
cal fitness of her 

noatsane. They prac- 
tice Jiu-Jitsu, a sys- 
tem of physical 
culture which makes 
them giants of 
strength and endur- 
ance, 










P. S.— Send six 
cents in stamps for 
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Do You Know 


that the appearance of your product 
is one-half of the selling point? 

If you use enamel, why not the 
best’ ‘That oveans 


BRAZILO 


} The pigments selected for Bra- 
zilo Enamels are of the finest, 
and after being bolted through silk 
| of about 10,000 meshes to the square inch are ground in Hard 
~ | Finish Brazilo, which makes an enamel especially adapted for 
- |ONE COAT WORK on wood and metals of all kinds 
This process of manufacture is protected by us 

Brazilo enamels dry from the bottom up, producing a hard, 
smooth finish which will not chip or peel 

ALL COLORS. WRITE FOR COLOR CARD. 


THAYER BROS. CO., WARREN, O, 


Manufacturers of the celebrated 
“GOLD LEAF LACQUER” 





SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 











balance will weigh up to one pound and will turn with a | 


45.301 | Quarter of a postage stamp. The balance can be made 
q by any amateur skilled in the use of tools, aud it will 
| work as well as a $125 balance. The article is accom 
| panied by detailed working drawings showing Veeee 
| stages of the work. This article is contained in S« 
TIFIC AMERICAN SUPPLEMENT, No. 1184. P rice Xo 
cents For sale by MUNN & Co., 31 Broadway, New 
York City. or any booxseiler or newsdealer 





15,004 





Portable Buildings 


have s peculiar value because there is no 
Teal estate attache! to thew. hey can 
be sold and transferred elsewhere with 
the greatest of ease. We manufacture 
all kinds of portable buildings, such as 
Autemebiic Heuses, Camping 
Houses, Complete Cottages, Temporary 
Offices, ete., with furniture and equip- 
ment tor all; Poultry Houses, fitted ee 
with nesta, roosta, ete.; Workshops,wit 

all necesmary tools and implements, 


THE LATHROP MFG. CO., Rochester, N. Y., U.S. A. 





| - 





Nick!-plated 
Sins lon, 
Par'd 






U. Ss. p 


LIQUID PISTOL 


Will step the most vicious dog 
(or man) without permanent in- 
ary. rfectly safe to carry without 
danger of leakage. Fires and recharges by 
pulling the trigger, Loads from any Niquid. No cai 
requires. Over §@ shots in one loading. Al! dealers, or by 
mail, S@e. Rubber-covered holster Ge, extra 


inane STEARNS & SUTTON, 226 South St., NewYork 


BEST FOR YOUR BOILER 


A great saver of trouble, annoyance and money, 
of labor and anxiety is the 

STANDARD STEAM TRAP. 
it is a new invention that is simple and 
exceedingly durable. Working parts all on 
vutede, Valves two-piece simple 
check operating automatically, 

No waste of steam or water. 

If you have a boiler im vestigate 
this trap. 


E. HIPPARD, Manutacturer, YOUNGSTOWN, OHIO 
FLY PAPERS. —¥ORMULAS FOR 


Sticky Fly Papers are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1057 and 13:24. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from ali newsdealers. 


Don’t Burn Money Any Longer 


You're doing so unless you periodically clean your 
boilers with 












The Dean Boiler Tube Cleaner 


To prove the valae of this device we'll loan you a 
cleaner for trial in one boiler. (Our book “ Boiler Room 
Economy” tells all about scale and this trial offer. 
Write tor the book to-aay. 


THE WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 





6,138 | = 
45,002 


$5,201 





45,182 
45,183 


45,278 


45,262 


45,250 





45,248 


45,149 

5,151 
45,506 
45,160 











45,267 


45,086 
45,199 
45,136 





45,290 
coon 


45,214 






































Avocust 19, 1905. 


Scientific. American 
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Mullins 
Sheet Metal 
Statuary 


Unequalled 
for 
Architectural 
Adornment 


Higniy artistic ef- 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 

Complete illustra- 
ted catalogue mailed 
on request. 

Write for esti- 
mates on all kinds of 
sheet metal work. 


The W. H. Mullins Co., 
203 Franklin Street 








































doing the best and quick- 
est work with least effort. 


UNDERWOOD TYPEWRITER CO. 
241 Broadway, New York. 


Adapted for use with the 
“Unit Book-keeping System.” 





















“In all the land, range up, range 
Is there ever a piace so pleasant and ‘and sweet?” 


| 


100 
ISLANDS 


Oo 


There may be somewhere on the earth a 
more delightful region than that of the 
Thousand Islands, but if there is, it has not 
been discovered, It is as fine as the Bay of 
Naples, with no danger of being buried in 
het. ashes. There are 2,000. picturesque 
Islands scattered along the twenty-tive miles 
of one of the most beautiful rivers in the 
world, You can find out a great deal regard- 
ing it in No. 10 of the “ Four-Track Series,” 
“The Thousand Islands,” of the St. Law- 
fence River issued by the 


NEW YORK CENTRAL 


A copy wil! be mailed free on receipt of a two- 
ent stamp, by secrpe. H,. Daniels, General P: 
Senger Agent, Grand Central Station, New York 
















Pott ed 










































Paper in rolls and sheets, marehansie, 
versible Collar Company .esceseses ’ 

Paper, toilet, Scott Paper Co......0sse+0« 45,303 
Paper, wall. Standard Wall Paper Co.... 45,304 
Peanut butter, Bossman & Lohman Co.... 45,258 
Peanuts, Gwaltney- -Bunkley Peanut Co.... 46,250 
Pe 7 in magazine form, Levy Bros. & 

Asn bodsbdemegs cdpugnes sta enberes ee 45,197 
Peroxid of hydrogen, Drevet Manufacturing 

COMPANY oo. --cencescccceseccceesssese 45,205 
Pianss, A. L. Creed +++» 45,129, 45,130 
Plows, plowshares, . plow points, 

ete., Oliver Chilled Plow Works. 

45,079 to 45,082 
Poker chips, G. H. Harris Company....... 45,305 
Powder, headache, fever, and pain, J. Lee 

CE MO. i ccntdecadnaedeswasesee an 45,209 
Preparations for the destruction and exter- 

mination of water or croton bugs, 

roaches, ete., O. H. Jadwin ......es0s 45,174 
Oe ae Pee re 45,237 
Ranges, stoves, and heaters, Majestic Manu- 

facturing Company ...ccecrceccccceces 45,252 
Rasps and files, Stokes Bros. Manufactur- 

Se OR ccctee ‘a 45,087 
Razors and razor blades, 45,177 
Refrigerators and wate 

Stamping Co, ...... 45,286 
Remedies for boils, carbuncles, and similar 

blood troubies, 3 A. Shoemaker 45,260 
Remedies for the bowels and liver, 

De Witt & Co..... 45,281 
Remedy for collie and ‘chole ra, internal, 

. PPOMEE . oc cdcegevieresetsedsedenseied 45,141 
Remedy for diseases of the stomach, liver, 

kidneys, malaria, and for eruptive skin 

diseases, A. G. Groblewski ............ 45,308 
Remedv for scalp diseases and tonic for the 

eS Ere 45,211 
Remedy for the cure of all blood and skin R 

diseases and for purifying the blood, 

Swift Specific Co. ......... osssve GRIT 
Remedy, headache, P. Gassett ............ 45,208 
Remedy in tablet form for dyspepsia and 

all forms of mutigection, Sanspep Chemi- 

Ge. COORG” a v6 in:0 502 i 0cctnsctnsectee 5,268 
Ribbons, satin-velvet, Helvetia Silk Mill 45.113 
Rubber belting, Gibbens & Stream. 45,154 
Rubber hee 7 for ladies’ boots and 

A. EB. Littl & Company...... 45,300 
Seed, grass, E. W. Conklin & Son ........ 45,128 
Seeders and planters, D. EK. Speicher...... 45,078 
Shade ay ~s window, Joseph Bancroft & 

mene. OB <<ces on sssedpens cen, ae 
Shade sie oo ona fittings, spring, Stewart 

fertshorn Cy 04 Cth sbeckhdantadbwkes 45,289 
Shad rollers, pact tiny Ste wart Bastahoen 

b ln 40. bb0 6 UES oo 00 9 bb Keto 60s ee 45,288 
Sheetings, Pelzer M'f'g Co. .........5000+ 45,089 
Sheetings and drills, Orr ( “otton Mite -ee» 45,005 
Sheetings and drills, Pelzer M'f’g Co...... 45,099 
Sheetings and shirtings, Hacnienintt Mfg. 

Oh. ineedenaes AP, ERIC LER SEE TEN ha 45,093 
Sheetings, brown, Pelzer Mt'sg Esha avint 3 46,100 

| Shoes, leather, Hathaway, Soule & Harring- 

| WNOD) Seape bet eh ov ncsueséd> 66teseassecse 45,290 
Shoes, men’s leather and canvas, McRae 

j EEE. ne bataececopabaces 45,293 
Silk fabric, A. “a. Sands occecctesenccecece 45,152 

| Silk fabrics, York Silk Mfg. Company. 

| 45,101, 45,102 


| Soaps for toilet use and general house’ *hold 
cleaning and scouring purposes, yy. M. 
Hoagland 


45,198 


liquid, G. 





| Specific for female complaints, 
Mortimer ..........+«. .. 45,284 
Specific ps rheumatism and the blood, ¥ 
A WROTE cows eceseseesenscecances 45,212 
Stoves one gas stoves, oil, Grinberg Bros. 45,251 
Surfacers, japans, stains, paints, and var- 
nishes, Chicago Varnish Co.... «+» 45,234 
| Suspenders, C. Bloomberg & Co.. 45,110 
Suspenders, men’s, Hewes & Pot 
| 45,112 
| Tea, Martin Gillett & Ce eeesease 45,117 
Tea, Levering Coffee Co.......... 45,120 
Tea, herb, Weber Medic al See Nis ise cds 45,173 
| Teas, J. M. Montgomery ......+++---+0+. 45,126 
| Tie . es, tags, and labe la, pin, A. Kimball 
| WR hc cabdadeeeas Reteewesuesasevesce ts 45,277 
| Tin ya “, terne plates, tin taggers, black 
taggers, sheet ste ae and a2 *t fron, 
E. L. Parker & Co........ 45,070 to 45,073 
Toba.co, plug, Saeed h Tobacco Works, 
5.227, 45,228 
Tobec co, plug. cut plug, and smoking, J. 
WE odsus cneae ss Chcavamsaes 45,241, 45,242 
Tonte. pre paration ‘to be use -d as an ae, 





Pratt Foo Cow .....cccccceses 45,171 
Tonics, I. W. Douglass 45,167 | 
—. , tainacletee, and ex 

Serre 45,0097 | 
Trees {ntected with seale. insects, che mical 
| compound for the treatment of fruit, . 
| Thomsen Chemical Gompany .......... 45,175 
| Varnishes, shellacs, and enamels, E. Cal- 4 

MOM GB OB, scccocccccsccccccocovesese 
Washing fluids for cle pansing clothes, 

blankets, fine fabrics, painted surfaces, 

i floors, and walls, De'’Corne Washing 
Field, COmMpeny. 2c vik ccccwesesesese 


Watchcases, Dueber Watch Case te. Co. ’ 
Watehes and watch parts, Hampden Watch 










b= QOOy | Taek a aeteeio tence esages «ab Rao’ 45,257 

| What, ~ gy = Distillery Co0....eesees 45,184 
Whisky, ‘arke & MAD nccccccccsees 45,185 

| Whisky, A. Grat Distilling Co. 45,188 

| Whisky, D. Netter & Compan 45,100 
Whisky Rhee re Bros. & © 45,191 

| Whisky Ritter & Co. 45,1 

| Whisky Toe *wekamp Bros. . 45,193 

| Whisky Sherwood Distilling 45,1 

| Whisky, A. A. Wolf & Co..... 45,196 

| Whisky, Handler Bros. Dis. Co.......... 45, 

| Whisky, Bott & Cannon ...........see8- 45,218 

| Whisky, Chicago Table Supply (o........ 45,219 
Whisky, Green River Distilling Co........ 45,220 
Whisky, Kayser & Hegner Co...... 45,222, 45,223 

| Whisky, Rock-Spring Distg. Co............ 45,224 
Whisky. D. Sachs and Sons..... -. 45,238, 45,230 

| Weod fillers, primers, and paints, Bridge- 

| port Wood Fintshing Company aden . 45,213 

| Wool wadding, M. A. WANS. ..ccesceees -. 45,001 

| 

LABELS. 

| “*America,”’ for mantles, Ltberty Ine. 


Light Co 
“Anti Grip Tabicts,’ F 


12,315 


| SFP aS 12,311 
“Apex Brand for renovated butter, B. 
Ti, SS ne aanleds Garena els ae nt 12,208 
“Arte -— Lithia Water,” for medicinal 
| rat «. D. Lemaire & Soms......... 12,300 
“Dr. Dick's Pecan Gall Cure,’ for medi- 
cine, Pecan Of] Manufacturing Co.... 12,312 
“Evans Wine of Olives,”". for wine of 
olives. Evane Pharmacal (Co.......... 12,306 
“James Fulton Before and After,"’ for a 
hair grower, b. I 2cne es beta wene 12,3138 
“*Ma-Po-Lo,"’ for medicine, Ma-Po-Lo 
MeGTeme CO, oc noc cc shsrvccdceceonsvece 12,310 
“Madonna Ao 1851,"" for ean-de cologne, 
Forina sur Madonna..........+ 12,314 











“Neenah,” for cigars, Kohn Bros. & 12,304 
“Red Band Pare Scotch ae 66 “tor x4 
Independence Snuff Co. ........-+..+5 12,305 
“S$. B, Clark's Tourist — "bench Biscuit,”’ 
for biscuits, ee Tire seses 12,307 
“Veribest,”" for whisky, cosese 12,308 
PRINTS. 
“Bohemian Brew. 
Brewing Co. 1,395 
“What the Doctor Says,’’ for beer, George 
Wiedemann Brewing Company......-.+. 1,804 
dey od ‘he “Faron ase see grees | 
ym. tent A = or any ie P en 
I 7 will be from 
office for io” ee gn and 
pM RS tent desired and the date be 
> Address Munn & Co., 361 Broadway, New 
, now be obtained AA. the in- 


eet tthe be Teventions named in 
iy 0 at tareer pamtioders 





361 Broadway, New York. 








Winchester Repeating Shotgu: 
chester Sho 
satisfactory 







ns and Win. 
n Shells are just as reliable and 
or bird shooting as Winchester 


Rifles and Winchester Cartridges are for big 
game hunting, and sportsmen know this 
means as perfect an equipment as can be 


made 


money for a shotgun than 4 


at deal more 


You can spend a 
inchester will 


cost you, but you cannot get a better shooting 


or better wearing gun, no matter whatyou 


y- 


Winchester ‘‘Brush'’ Shells are 5 

new and desirable for bird shooting. They 

are so loaded that, without the sacrifice of 

velocity, penetration, or uniformity, they will 

make an open and even pattern at frqm 25 to 

30 yards in choke bore guns. WinchesterGuns 
and Winchester Shells are sold everywhere. ° 


FREE: Our large Mustrated 


Catalogue. 
Winomesten Rercatine Anus Co., New Haven, Conn. 











Civil Engineering 


We are the largest hones in the 


A. S. ALOE CO, S15 Olive 
Write for Catalog. 





“ Sent Free.” 


and Surveyors’ instruments 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 
Kk\'or BURY RVING and ENGINEERING INSTRU MANS 1 DRAWING 


St. Louise, Mo. 
Solicited. 


Street, - + - 
Correspondence 








Agents Wanted 


in every railway shop to 
solicit subscriptions for the 


Railway Master Mechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 
eee ADDRESS .... 
Ratlway Master Mechanic 
Security Building Vanderbilt Building 





CHICAGO NEW YORK 
Men and ye wanted to learn plumbing trade 
great mates $4.00 to $5.00 day. Many 
Broa > two ——. usted 
Roe. Cv. PLUMBING S a= ew Vork, 
cinnatt, Bt a St. i» address 

















MODELS statin Gerald, Somctas Sine. | pratt 


Street, New York. 





ry aa 





BALLOONS 
MODELS|° 





GEARS 


MODELS Sgeion Uris Te 

















Wedel Machinerz, gad, Fargrimonte), Work. 
DRYING MACHINES, “E.worE’ 
CALIFORNIA Zaz, Be"erinty Sexe, tpmonthly 





MODELS! AGO, 


RUBBER. Tne youbs es” 


PARKER, eee 


ceed pemeess Were «& crxwen, 61 Fulton : sinery 


If You Have collect fan part eh seein 


POE, .. - =) 


MODEL AND “EXPERIMENTAL WORK. 
Klectrical and Mechanica! Instruments. mali Mach’y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 


Ww. B. KNIGHT & CO. 
of Special Machinery and Toole 
2019 to 2025 Lucas Ave.. ST. LOUIS 


MISREAD RECORD 


Sana Ee 


Pitadena, 
MACHINISTS y TOOLS « and 8 tga 


- Lav 
1118 Pine Street 


























Send for our catalogue 








Lea | I d 
RR. J eng 3 
dy tytn Tay 

Ses 

cincingat . balao. En 


A MONEY MAKER 





ine. 
THE PETTYJOHN CO, 
615 N. 6th Street, ‘Terre Haute, Ind, 





ALTO STORAC 


Mma 








LEARN WATCHMAKING 


se. 
L, Bt. Leula, Mo, 


one 
Sag 


FOREN LAROUAGE, hal tone end Calor Prsoor 


LANGUAGES PRINTING COMPANY 
Languages Building, 15 West eet 1th Bt New York 


Crescent Machinery 












Quality and Price, both right 
mena anneN eRe 
BAND SAWS, JOINTERS, SAW TABLES, 
ai BAND SAW BLADES 
Ce 


Catalogue telis the rest 


'  GORESCENT MACHINE ©0. 
— | 280 Main Street, Leetonia, @., U. ®. Ae 


Electrical Engineering 
and Experimental Work of Every Description 
bromoely, "Oak Factory fvedupped Sth modere tea 


Cc. F. SPLITDORF 
Engineering Dept. 11-27 Vandewater 8t., N. ¥. Clty 






































Orteut Backboard, 4 H. P. Price $375. 


If You Had An Orient Buckboard 


ou could ride anywhere and everywhere at a cost of 
ees cent a mile. You could learn to drive a 
board im half an hour, and the car is so light and 
fast you could run away from more than half the big 
touring cars on the roac 
This year’s Orient Buckboard bas simplified carburet- 
er improved muffier, la spring surface, almost nvise- 
leas Grtving pinions, and a new starting device that tsa 
wonder fo: ‘eae of nporants 2. 
Four styles, at $4500, 6475 and $5%. Catalogue free 
WALTHAM MPG. CO., Dept. H, Waltham, Mass. 


Members of Assexiation of Licensed Automobile Manufacturers. 


To INVESTIGATE 


he mechanically correct 
DUBYEA, invariably & 
to purchase Puryeas 

different ie the reason. 


Economy Supreme. Send 
) for leaflet it Tells the 
Reason Why 


DURYEA POWER CO., 44-84 Aeyrud St., 


Run No Risks With An Auto! 
Test your batteries every time before 

starting out, it may save 

tow! ex penses. 

An ° courate volt meter up to ten volts 

nd ammeter up to 3 amper: s. 
Rither one delivered prepaid on Te 

ceipt < $3.00: the she exvapent 

or 


All Automobile s 


THE MOTOR CAR EQUIPMENT CO., 
43 0 ertands. Street, N. ¥. 


New Ice Machine 


Patent Aug. Osenbrick, Bremen 
U. 8, Patent No. 729, 398 


Reading Pa. 


plies at the same 


Manufacturers 
in a new patent 
sorption, refrigeratt 
chines, will please 

T. A. 30 
' @6-68 Leonard St., N.Y. City 


ing any interest 
lor ammonia ab- 
or like ma- 


Py 








with Dynamos. 
Ht Gas, K 
Send for Catalogue. 
Pewer Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 








Tho Pelix A, B, Daus Duplicator Co, Deas Bidg, 111 Joba St, New York 


Sales fe ae ie Semler made. 
Breycwss, Trepemb. Tous, ete. save 


coe ase Co.. Chicago, Ii. 


























The hand that steers 
also controls the power 
The Rambler throttle is opened or 


closed by the fingers of the hand 
that rests on the steering wheel. 
Every forward movement of the car, 


from top speed to acomplete stop, can be 
regulated by this means alone. 


This simplicity of control secures positive safety 
for every Rambler owner. 


This feature is only one of the 
many points of Rambler superiority. 
The rest will be mailed you on 
request. 

Surrey, T 
(withott top), 


tools, etc. Cape top, $125 extra. 
models, $750, $850, $2000, 


Thos. B. Jeffery 2 Co., Kenosha, Wis., U. s. A. 


Boston, Chicago, Philadelphia. 
Representatives in other leading cities. 


One, illustrated herewith 
$1350 complete with lamps, 
Other 


Branches: 
New York Agency, 134 W. 38th St. 








In Every Speed Contest £ 


which was open to all classes of machines, operators on the 


Comptometer 


won all prizes 


offered by the Chicago's First Annual Office Appliances and Business System Show, 

Coliseum, Chicago, March 15th to 22d. All previous records cut in two. 

Miss Annie Maloney, operator at 
Marshall Field & Co.'s retail, added c 
correctly’ 500 department store checks 
in 4 minutes and $5 seconds. 

Miss Mae Barclay, operator at Illi- 
nois Central Railroad freight auditor's 
office, added correctly six columns of 
numbers, equal to six ledger pages, in 
4 minutes and 39 seconds. 

The Comptometer outclasses all other machines for addition or multiplication. 
Felt & Tarrant [ifg. Co., 52 Illinois Street, Chicago. 


Miss Carrie De Wine, operator at 
B. & Q. Ry. freight auditor's office, 
performed correctly 25 large multipli- 


Miss H. 5. Pembrooke, operator 
at Marshall Field 4 Co.'s wholesale, 
performed correctly 25 large svuttipli- 
cations in 3 minutes and 2 seconds. 


Send jor Literatur 








The luxuriousness of the Franklin Runabout is real, true, and 
deep—way down to the heart of its motor. 


It is not only a beautiful car to look at, but it is a beautiful piece of machinery. Every part of 
the car is made from the most appropriate material, no matter 
what the cost—nickel-steel, if nickel-steel is needed; nickel-alloy, 
if nickel-alloy is needed; al if ab is 

hosphor bronze, where it is needed; and so forth. 
The inside of the cylinder and the piston are polished 
and ground to perfection. Every- 
thing is done as right as man 
knows how to do it. Cost has 

not been spared. 


Air-cooled—no freezing 








| 
) 
| 


| 
| 
| 
| 


| f 
| 
| 


cations in 3 minutes and 16% seconds. | 





in winter; no overheating | 


in summer. 
is always ready. 

Send for book about 
Franklin Runabout and other 


2 passenger: Franklin cars. 


bout. 
3 4cylinder air-cooled ine. Weight 
40 miles an bour. 81400, 





a purel 
pad tte 


20th CENTURY SOAP, 


stains, such as rust, grease and witertts 
A AR, 


HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 
Eastern Office, No. ] Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. 
the Morro w Brake.” 
bp pe TK 


"Pas cycle 
po pA FN to be of benefit to the 
MORROW COASTER BRAKE 


N= oe 


ECLIPSE MACHINE Co., Elmira, N. Y., U, S. A. 


uti YOUR OWN ELECTRIC LIGHTS 


place, summer homes, maton, R pen Boe 


= Ay detail included; best ma ayy) 5 pinctical. 


So simple no electrician i 
as storage battery inc’ or Steam 
gi used give of power for pumping water, 
sawing wood, ref. For our 56- 
Catalogue describing over 100 > dillenunt os outfits, tits, addrees 
ELECTRIC OBPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 





st a bad mistake. 


S4NES MANY LIVES. 


There never was 
cyclist than the 





The car that) 


this | 


H. H. PRANKLIN MFG. CO., Syracuse, N.Y., 4/.4.1.4.4/. 


AUGUST 19, 1905, 7 


one) Rommer 1S) /-4, 1 PAl. 


NICKE 
Electro- 
Apoaratus and 
mo: 
Hanson & Van 


wo Win tty Wag 
”* Chloe 











New York a 
Belting & Packing Co. Led 


| Manufacturers of high grade Rubber 
| Belting, Diaphragms, Dredging Sleeves, 


Emery Wheels; Air Brake, Steam,” 
| Suction and Garden Hose, etc., Mats, 
| Matting, Interlocking Rubber Tiling. 
Also manufacturers of moulded and 
special rubber goods of every description, 
Write for catalog Tue. 


91-93 Chambers St., New York 


yy) lj 
WO 
Py aes lay My, 
Ll YY 
fa 


Yi 4 4 
ih, 


throws most powerful beam of any 
lamp made, yet burns oe Sim 
ple, safe and sure, no bet ter lamp 
can be built. The most your dealer 
= aa about the next hest is that 

itis“ as good as s SOLAR” 
—but why oa buy the stayrarp 
and the second best ! 

bates oy back of every SOLAR 


r 
fastone. Write for booklet, or 
ask your supply mao. 


Brass Ce. 
is. New York City 





Bighteen Articles in a Metal — 


Case. For everybody who i 


Mable toinjury. Quality guam 
anteed. Send us your addres. 
We send Case—if you 


S. EMERGENCY CASE co. — 
9 Weaver Bailding, Utica, N. ¥. 
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